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ELECTRICAL REVIEW. MAGNETIC ALLOYS OF MANGANESE, 
acta Se Pree ae page AN interesting discovery has been made by Dr. Fr. Heusler, 

Magnetic Alloys of Manganese doo ves 977 ii i i i i 
The Boehm System of Hees Lighting for a (itus).. 930 _—sOWith an alloy of manganese and tin, he noticed that it was 
strongly attracted by an accidentally magnetised tool. On 
Stems ty Fallacies nate os 983 melting the alloy with an equal weight of copper, he found 
esociation of Electricity Works the resulting combination also distinctly magnetic. He also 
Engineering Standards Committee and Tramway Poles... oon succeeded in making magnetic alloys by adding tin to 
orrespondence .. .. .. 987 Commercial copper-manganese containing only 1-2 per cent. 
of iron, this copper-manganese itself being perfectly non- 
on Tramways (tus) magnetic. On making experiments with other metals, it 
- found that arsenic, antimony and bismuth each had 
Companies effects similar to tin, but aluminium gave the best results of 
Railway Traffic ‘Returns (1008 alll, the help of Messrs, Richarz, Starck and Haupt, a 
of Blectrical s+ ‘thorough investigation of the whole subject has been carried 

(dla. as “Applied to and many interesting discoveries have been made. 
a L EE Students’ Section .. .. .. 1013 It has been found that the most magnetic alloys are those 
Recidents in Winding ( iia) which the manganese and aluminium are present in direct 
Electro-culture ... proportion to their atomic weights. For example, an alloy 
Published Specifications... ..  ... 1016 Of manganese 27°1 per cent., aluminium 12°3 per cent., 
and the remainder copper, gives the following magnetic 
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In fact, some of the alloys, for the lower values of H, are 
magnetically as good as annealed cast-iron. 

The transformation temperatures of the alloys (‘.e., the 
points at which they lose their magnetism) are compara- 
tively low. An alloy containing 16 per cent. Mn and 
8 per cent. Al becomes non-magnetic at 165° C., and remains 
so if plunged into cold water; it becomes magnetic again, 
however, if kept at a temperature of 110° C. for a day or 
two. By adding small quantities of lead the transforma- 
tion points may be brought down to still lower temperatures 
(e.g., to 60° C.). . 

In connection with these curious results, it should be men- 
tioned that manganese had already some claim to be classed 
as a magnetic metal, for it is well known that some of its 
salts are almost as magnetic as those of iron. Some readers 
may also remember that twelve years ago Mr. T. W. Hogg 
exhibited before the British Association two pieces of alloy, one 
of which contained Fe 14:8 per cent., Mn 75°4 per cent., C 5°6 
per cent., Al 3°1 per cent., Si0°9 per cent. Although the pro- 
portion of iron was not large, the alloy was strongly attracted 
by a magnet. The very magnetic iron-aluminium alloys 
shown not long ago by Prof. Barrett, may possibly be a 
farther exemplification of the action of aluminium in bring- 
ing out or increasing magnetic properties. 

The remarkably low temperatures at which the new alloys 
jose their magnetic properties open up possibilities of 
practical application in various directions. For example, 
they might be used for fire-alarms, closing (or opening) an 
electric circuit by the release of an armature when the trans- 
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formation temperature was attained. Or the device invented 
by Mr. E. Berliner, in 1885, for generating electricity direct 
from heat by heating and cooling iron armatures in a 
magnetic field, might be realised, though we fear that the 
latter is too sanguine an anticipation. 

- The new alloys are strong, not difficult to work, and 
not easily oxidized ; for this last reason they may have 
an advantage over iron in some situations, though for 
ordinary use the price would be prohibitive. The 
discovery, however, is an important addition to our 
knowledge of magnetic materials, and may lead the way 
to further progress in practice. In conclusion, we may 
refer readers to Dr. Heusler’s original paper “ Uber die 
Synthese ferromagnetischer Manganlegierung” (N. G. 
Elwert, Marburg, 1904), from which most of the informa- 
tion in this article has been obtained. 


THE jerry electrician, says Hveryday 
Electricity, “is a product of an age of cut 
prices,” and as such-is more to be pitied than blamed. 
Whether he be an object for commiseration or no, he is a 
menace to the well-being of the electrical industry, just in 
the same way as the common thief is to honest folks 
generally. 

Among other laudable objects, one of the aims of the 
Electrical Contractors’ Association is to weed out the in- 
competent, and raise the status of the genuine wireman. 
Whilst this may do much to check bad work, it will not 
prevent the “ jerry electrician,” who will, of course, not be a 
member of ‘the Association, from carrying out wiring con- 
tracts at prices below the actual cost of first-class material 
alone. It is possible that in the long run we shall have to 
call in the aid of legislation to protect the public, as well as 
the electrical industry, in a manner somewhat after the lines 
of those which the District of Columbia is now proposing to 
adopt. A Bill has been introduced~into Congress for the 
regulation of electric wiring in the district of Columbia, and 
it has now reached the Committee of the District of Columbia 
on the House side. If this Bill becomes law it will be 
necessary not only for electrical contractors to take out 
licenses in order to engage in electrical work, but the 
general public will be made responsible for seeing that none 
but licensed contractors are so employed. It will be un- 
lawful for any person, firm, or corporation, to act as owner 
or lessee of any electrical generating plant in the district 
without first having obtained a permit, and it will be illegal 
also for any person acting as an employé of any other 
person, firm, or corporation, to operate any plant or machinery 
for the generation or utilisation of electricity for light, heat, 
or power without having first taken outa license. If we 
understand this aright, and our information is derived from 
Electricity, New York, it would appear that not only must a 
company obtain a license, or what generally takes the form 
of a provisional order in this country, but all the employés 
from the chief down to the shift engineer, must obtain a 
license before they can be permitted to take up a position in 
an electric light station. So far as contractors are concerned, 


all applicants for a license as electrical contractors would 
need to pass some examination, and satisfy the Ocmmissioners 
as to their capabilities, and they would also be required to file in 
the office of the Commissioners a bond with satisfactory sureties 
in the sum of $2,000 for the due performance of any 
work which they might undertake, such work to conform with 
the requirements of the Commissioners. No person under 21 
years of age would be licensed. The fee for a license as con- 
tractor would be $5 per annum, and the fine for carrying out 


The Jerry 
Electrician. 


any contracting work which is defined as “ putting in place 
wiring and apparatus necessary for the production and 
utilisation of electric current for lighting, heating, and for 
power,” would not be less than $5 for each and every offence 
or imprisonment for not exceeding one month. This in 
itself might probably not act as sufficient deterrent to the 
jerry electrician, who might risk the fine in order to make 
an illegal profit. But there is a further provision to the 
effect that any person who shall knowingly employ an elec- 
trical contractor who has not been regularly licensed would 
also be subject to a fine of not less than $5 and not more than 
$100, and in default of payment imprisonment for a period 
not exceeding six months. The latter provision would pro- 
bably be more effectual than the former, but we can scarcely 
think that the condition of electric wiring in this country, 
bad as it is sometimes made out to be, is bad enough to call 
for such drastic measures as the above. We think that the 
Association already mentioned will be able to effect a great 
deal in the direction of weeding out the price-cutting jerry- 
wiring contractor, and jerry wiremen might even in course 
of time, become an extinct species. 


Wirn reference to the article upon 
this subject which appeared in our issue 
of May 27th, a correspondent has drawn attention 
to Section 27 (3) of the Schedule to the Electric 
Lighting (Clauses) Act, 1899, upon which we did not 
make any comment. The enactment in question is as 
follows :—‘‘ Provided always, that the undertukers may, after 
they have given a supply of energy in respect of any premises, 
by notice in writing require the owner or occupier of those 
premises, within seven days after the date of the service of 
the notice, to give them security for the payment of all 
moneys which may become due to them in respect of the 
supply, in case the owner or occupier has not already given 
that security, or in case any security given has become valid or 
is insufficient ; and, in case any such owner or occupier 
fail to comply with the terms of the notice, the undertakers 
may, if they think fit, discontinue to supply energy for the 
premises, so long as the failure continues.” It is contended, 


The Consumer’s 
Deposit. 


’ apparently, that this section enables a company to discontinue 


supply if a deposit is not given when demanded. In our 
view, this is not the correct interpretation of the section. 
In the first place, it is by no means certain that the 
words “shall give security’ mean “ shall pay a deposit.” 
If this is the true meaning, the company would, 
apparently, have power to obtain the deposit of all 
moneys which may ever become due to them from the 
consumer. In the second place, the assumption that a 
company can demand a deposit at any time, and even before 
the supply commences, gives no effect to the words which are 
printed in italics. It is at least arguable that no security 
can be demanded until the company have supplied power, 
and have failed to obtain payment therefor. It is worthy of 
notice that by Sec. 52 of the same schedule, which gives 
the company power to sell or hire out meters to consumers, 
itis specially provided that previously to supplying any such 
meter the undertakers may require the consumer to pay 
them a reasonable sum in respect of the price of the meter, 
or to give security therefor. 

The usual form of provisional order also contains the 
following provision :— 

Every owner or occupier of premises requiring a supply of energy 
shall . . . . give to the undertakers (if required by them s0 to 
do) security for the payment to them of all moneys which may 
become due to them by such owner or oceupier in respect of any 
electric lines to be furnished by the undertakers, and in respect of 
energy to be supplied by them. 


This gives the company power to demand a deposit from 
every consumer, and so clears up a doubt which was 


i 


: 

\. 

expr 

- 

but 

to 8 

othe 
men 

nor 

E 

Lan 
over 
. heat 
jack 
wate 
All 
heat 

expe 
furn 
Tesel 
urn 

and 

and 

tube 
of Pp 
boile 
why 

discl 
wher 

suite 

Com 

appl 
: to rl 
by t 
tion 
3 to 
have 
a fo 
resul 
BS. 

Com 
unet 
= prop 

case 

large 

cipal 

publ 

= its 
facil: 
a — 

- \ ~ 
we 


Vol, 54. No. 1,386, Jomm 17, 1904.] 


expressed -in the article in our issue of May 27th” ; 
but it does not expressly give the company power to refuse 
to supply if the deposit is not paid. It is true that by the 
other provision which we have considered, the supply may 


be stopped if security is not given after the supply has com- - 


menced ; but we do not see that a company have any express 
power under their provisional order to refuse to give a 
supply to a consumer whose financial stability they have 
no reason to suspect. 


Mr. Ross, who writes in the Engineering 


Comparative Magazine, has collated some tests on boilers 
Efficiency of 
Internally and With internal and external furnaces, from 
gpa which he comes to. the conclusion that 


boilers with furnaces of the type of the 
Lancashire boiler furnace are more efficient than Dutch- 
oven furnaces or other external furnaces, in which much 
heat is locked up in brickwork seating. His own design of 
boiler is simply a large circular furnace with a water 
jacket, arranged with smoke tubes beyond the furnace, and 
water-leg connections to a drum above half full of steam. 
All water-tube boilers are, of course, liable to the loss of 
heat which is absorbed by the brick seating and walls, 
especially if dampers are badly fitted ; but the external 
furnace is a necessity if water-tube boilers are to be 
employed. Mr. Robb’s own internal furnace much 
resembles the arrangement of the Hornsby boiler, and 
it has the bad feature that, beyond the end of the 
grate, there is no combustion space, and though a large 
furnace is good for combustion, space is also necessary, 
and this is not provided. The Dutch oven type of furnace 
is good for smoke prevention, but, no doubt, it occupies space 
and loses a good deal of heat by radiation, But the water- 
tube boiler may be ao set with a furnace quite under it, instead 
of projecting in front, though this necessitates placing the 
boiler much higher than usual. There is, of course, no.reason 
why the internal furnaces of the Lancashire boiler should not 
discharge into brick-lined tubes, so as to conserve temperature 
where needed. So treated, the Lancashire boiler, with careful 
treatment, would be more easily made smokeless, and the 
temperature in the down-take would also probably be more 
suitable for superheating. 


WE have little to add to our leading 
article of May 6th on the general subject 
of electric tramway running powers. The House of 
Commons Committee, which has been considering the 
application of the Tyneside Tramways Co. for powers 
to run cars over the lines of the Newcastle Corporation, ‘has 
arrived at a decision which confirms that already pronounced 
by the Lords’ Committee. The company and the corpora- 
tion have been conducting negotiations for some weeks past 
to see whether they could come to terms, but such negotiations 
have proved unsuccessful. Consequently, last week there wag 
a four or five days’ contest in committee room, with the 
result that the Corporation lost the day, the preamble of the 
Company’s Bill being approved, notwithstanding the alleged 
unenimity of the Newcastle Councillors in opposition to the 
proposal, and the strong support which was lent to their 
case by the municipal electric tramway departments of other 
large cities, Slowly the trath is being driven home that muni- 
cipalisation is not the great end of all things, that the 
public interests are not identical with municipalisation and 
its parochial limitations, and that undue restriction of 
facilities for speedy travel is not to be permitted. 


Over-Running 
Powers, 


* Page 891, paragraph 6. 


CHILLED-IRON v. STEEL-TIRED WHEELS. 


_ (Concluded from page 943.) 
Too often chilled wheels have been condemned because 
they have been put to work under conditions against which 
the best cast-iron in the world could not stand, and the 
makers of the alternative wheel have taken care that before 
they put their speciality in competition the conditions are 
at least ameliorated. 

When one knows that the rail gauge on two routes of the 
same system has differed by as much as} in.; when one 
knows that over 60 chilled wheels have been ruined within 
one week because the flange was designed by a clever man 
with no practical knowledge, and that wheels bearing 
different tape marks are not uncommonly pressed on the 
same axle; when tales are told of engineers who will have 
curves tight to gauge while others have them wide, 
of some who put in special curve rails and some 
who do not; and when one bears in mind that many 
shop foremen have no respect for the indications of a 
pressure gauge, and are not yet aware that an allowance of 
at least | in. has to be made for bending in service when 
gauging the wheels on axles up to 33 in. diameter ; then it 
becomes a matter for surprise that chilled wheels average in 
miles as high as they do. Under similar conditions, steel 
tires would disgrace themselves equally. 

The success of any kind of wheel depends on many thin 
the chief of which are the intelligent management of 
repair shop, proper construction and maintenance of track, 
‘and reasonably careful drivers. The chilled wheel must 
have all three conditions favourable to give the best results, 
but the steel wheel does not care quite so much about the 
driving. 

Given fair treatment in the shops, a well-aligned and 
gauged track, and a magnetic or pneumatic slipper brake 
for service use, we are confident that the life per unit of 
radial depth of tread will be so high as to raise the chilled 
wheel above competition on the score of direct economy. 

But, in addition to the direct saving which appears to 
accrue at present from the use of steel tires (vide Mr. 
Simpson’s comparison), there is to be taken into account the 
indirect, but relatively more important, economy which is 
said to be introduced by the better treatment of the rails 
and special work by steel tires. 

One gentleman has the temerity to assert, and to be 
content with the mere assertion, that the life of the rails is 
increased “about” 25 per cent. by the adoption of steel 
tires. While we are prepared to accept the general opinion 
that chilled wheels damage special work more than the 
other type, we cannot admit, without the production of well 
authenticated measurements, that the remainder of the track 
will be more injuriously affected by one than by the other. 

Everyone who has used steel tires, says that braking is 
improved, and that “ flats” are lessened in number. That is 
a most important point in favour of the tire, so long as 
braking is effected by friction at the wheels, for it is flats 
which form the greatest number of chilled wheel casualties. 

To the flat-beridden manager there are three courses open. 
The first is to make his drivers more efficient, and to see that 
the brake-men in the sheds do their work properly. The 
second is to adopt steel tires ; and the third is to replace the 
wheel-brake as a service brake by some form of slipper-brake ; 
not to combine the two if it can be avoided. 

Flat wheels are seldom caused by soft spots, being usually 
the direct outcome of bad driving. If a motorman takes a 
car out with the brakes properly adjusted—and it is his 
duty to see that they are so before leaving the depdt—there 
can be no valid excuse for flatting the wheels, unless it can 
be proved that the supply of sand failed at the critical 
moment, in which case the driver should be treated as 
inefficient. 

A manager must not say without due inquiry that steel 
tires are to replace chilled wheels. He has to remember 
that 30-in. tired wheels are useless, as they cannot be run to 
their full life on account of the previous arrival at the limit- 
ing clearance between motors and paving. The least pos- 
sible diameter is 313 in., and it is not at all improbable 
that the design of the car will not admit this increase with- 
out more or less extensive alterations, The brake-gear 
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might or might not present difficulties, but the chief thing — 


to fear is the lack of clearance between the new wheels and 
the under-frame of the car-body. So small is this clearance 
in many cases, that the flanges of 30-in. wheels have worn 
through the flooring, and brake-rods have been jammed 
between tops of motor cases and under-frames. 

It is obvious, therefore, that wheels 13 in. deeper would be 
impracticable in such cases, and might cause the same trouble 
when 30 in. gave none. 

The day is surely coming when the 33-in. wheel will be 
the standard, and the man who is not bound 
by tradition, or is capable of thinking for 
himself, will see that the next cars he buys 
have not only 33-in. wheels, but ‘good 
clearance all round them. He wiil see, too, 
that they are mounted on axles certainly not 
less-than 4 in. diameter. 

The great radial wear, which it is necessary 
to get out of steel tires in order to make them 
pay, puts another difficulty in the way of 
their use on surface contact or conduit lines, 
on both of which systems it is of the first 
importance that the vertic»l movement 
of the current collector shall be reduced 
to a minimum. 

We are not surprised, therefore, to read 
that Wolverhampton ‘“‘is determined to 
continue the use of chilled wheels on the 
present rolling stock, and on any additions;” but we 
should be surprised to hear that Mr. Fell advocated for 
London, as he did for Sheffield, the steel-tired wheel on the 
score of longer life. : 

Assuming for a moment that the use either of steel-tired 
or of chilled wheels is thoroughly practicable, we believe 
that the only rational method of purchase is to contract for 
wheel-miles and not for wheels. 

The wheel-miles are what we want, and we are treating 
the contractor lightly at our expense if we buy simply wheels. 
We kuow that wheels are very frequently sold under guaran- 


‘tee, but we know also that the guarantee is hardly ever 


enforced, while as a rule little attempt is made to ascertain 
the wheel-mileage. The Street Railway and Tramway 
Journal of December 19th, 1903, informs us that several 
large American companies are buying wheels on the above 
basis. ‘ Under,this contract the company pays the firm 
supplying the wheels a certain price-per 1,000 wheel-miles. 
A record is kept.simply of the total car-mileage of the cars 
of various classes . . . . and payment is made on the basis 
of it.” 

It is obviously to the advantage of the maker to turn out 
good wheels, while the user will not be careless, because he 
has to pay for changing the wheels and will see that this is 
done as seldom as possible. 

Under such a system arguments about the relative lives 
and economy of steel tires and cast-iron wheels conld have 
no place, for they would be directly comparable from the 
tend+zs. 


. THE BOEHM SYSTEM OF ELECTRIC 
LIGHTING FOR TRAINS. 


THIS system, like the “Stone” system, obtains its supply 
of current primarily from a generator driven by one of the 
axles of the train, and consequently requires to be supple- 
mented by a battery of accumulators, to maintain an unin- 
terrupted service of lighting during such periods as the 
generator is not in operation. The chief interest of the 
Boehm system lies in the. method employed to regulate the 
speed and voltage of the generator independently of how 
fast the train may run. This method is claimed to require 
only a small battery of accumulators, and to enable them 
to work under such favourable conditions that: the cost of 
attention and repairs to the cells is reduced to a minimum. 
As is well known, the battery is the weakest and most ex- 
pensive part of all such peace systems, and it is 
most important to secure a proper charging and dischargin 

of the cells without permitting excessive rushes of talent 


or unnecessarily heavy overloads. Up to the present, how- 
ever, despite the various methods in use, the cost of main- 
taining the batteries has always been very heavy, and there 
is great room for improvement in this respect. 

In the Boehm system; the generator is driven by a train 
of friction pulleys, four in number. One of these is rigidly 
attached to the carriage axle, and another to the shaft of the 
generator. These two pulleys are not in contact with each 
other, but a space is left between them, and they are con- 
nected up by means of two movable pulleys, arranged so 


Fig. 1.—D1acram oF APRARATUS, 


that they can be moved to press firmly against the peri- 
pheries of both the driving and the driven wheels. These 
idler pulleys are arranged one on each side of the other two, 
as shown in fig. 1, and their position and the pressure they 


Fia. 


exert is so regulated by an automatic electrical device that, 
when the speed of the axle rises above a certain predeter- 
mined amount, and thereby tends to raise the voltage of the 
supply unduly, the pressure of the idlers is reduced, and a 
certain amount of slip takes place. The method of work- 


Fig. Apparatus In Position on AXLE. 


ing will be made quite clear on reference to the diagram 
shown in fig. 1. 

A is the pulley on the carriage axle and } the dynamo 
pulley. c, and c, are the two friction pulleys, rotating on 
axles, d, and d,, tixed eccentrically in the ends of the arms /, 
and f. . The eccentrics in the end of the last can be 
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by means iof the cranks, ¢, and ¢,, and as the two rods are 
kept a fixed distance apart by means of the tension rod, g, 
any movement of the cranks tends to cause the idler pulleys 
either to approach or to recede from each other. The spring, 
m, pressing on the plate, 7, draws the 

idlers nearer together, and presses them 

against the dynamo pulley and the car- ' L 


the battery; c is an automatic electric switch, the electro- 
magnet of which has two windings, one in series with the 
main circuit, and the other a shunt across the terminals of 
the dynamo. This switch connects up the positive pole of 


riage axle pulley, the method of attach- 


L 


ment of the rods f, and /, allowing the 
to equalise itself automatically 


tween the two wheels. The action H 


of this spring is resisted by an electro- 
magnet, n, the winding of which is 


As the speed of the latter rises, the Al 
action of the electro-magnet becomes er 
more and more powerful, until at a 
certain speed it overcomes the force of cea 
the spring, thus moving the cranks in ne 


the opposite direction, and relieving 
the pressure between the idlers and 
driving pulley. By adjusting the 
tension of the spring the speed can NAG! 
obviously be regulated so as never to 2 
exceed any predetermined amount 
which may be desired, and as the 


electro-magnet is specially designed to 


B 
be very sensitive to the least change PAW 


of voltage, the latter is maintained 


B 


practically constant at the required 
limit, and will never exceed that limit, 
no matter how fast the train may run. 
It will be observed that, as the electro- zp 
magnet is arranged as a shunt across the circuit, it 
regulates entirely by voltage, and quite independently of 
the load on the machine. 

When the dynamo is charging the cells, an overcharge is 
rendered impossible, since the voltage of the dynamo cannot 


Fig. 6.—Dynamo 1n Position ON AXLE. 


exceed a certain limit ; as the voltage of the cells rises, the 
charging current gradually decreases, until it becomes nearly 
zero. ‘The battery always continues to receive current until 
it is charged, quite independent of whether the lamps are 
burning or not. 


Fig. 7.—Dynamo 1n Posrrion. 


Fig. 2 gives a view of the regulating mechanism by itself, 
and fig. 3 shows it in position with the dynamo on the 
carriage axle, 

The connections between dynamo, battery and lights, are 


shown diagrammatically in fig. 4. a is thedynamo andB* and water. Figs, 6 and 7 show how completely the appa- 


Fig. 4.—D1aGRamM OF 
ConNECTIONS, 


Fig. 5.—ALTERNATIVE ARRANGEMENT 
oF CONNECTIONS. 


the dynamo to the positive pole of the battery, and also to 
the lamps, when the first has run up to the speed necessary 
to give the proper voltage, the switch being closed by means 
of the shunt winding. If the voltage of the generator 
falls below that of the battery, the current from the latter 
flows round the electro-magnet in a reverse direction and 
opens the switch, and at the same time closes the second 
switch, D, thus putting the battery on to the lamp circuit. 


_ This switch is normally held open whilst the dynamo is 


working, by the current flowing from the latter to the bat- 
tery. If the battery is on the lamp circuit, as soon as the 
dynamo comes up to its proper voltage it throws out the 
battery, and takes up the load itself, at the same time 
recharging the battery should the latter require it. 

In order that the battery may be charged whilst the lamps 
are burning, the normal voltage of the dynamo is higher 
than that of the battery, hence a resistance, W, is inserted 
between the dynamo and the lamps, this resistance being 
adjusted so that. the lamps receive the correct voltage. The 
battery feeds straight into the lamp circuit without any such 
resistance. 

In fig. 5 is shown an alternative arrangement whereby the 
second switch, D, is dispensed with. Where this method is 
adopted, the current from the battery also passes through 
the resistance, w, which consequently has to be self- 
regulating to compensate for the difference in the voltage of 
the battery and dynamo. This arrangement requires more 
cells than the previous one, in order to compensate for the 
drop in voltage across the resistance. 

_ When the direction of motion of the train is reversed, 
the brushes of the dynamo are rotated, so as to make the 
direction of flow of the current the same as before; thus 
with a four-pole machine they are shifted 90°. 

During the day, or at other times when no lighting is 
required, the dynamo is thrown out of action by merely 
moving a handle, which compresses the main spring of the 
regulator and lifts the idler pulleys out of contact with the 
driving pulley on the carriage axle. This can be done while 
the train is running at any time, from the interior of the 
carriage, if it is desired todo so for inspection or regula- 
tion. 

The weight of the dynamo does noi rest directly on the 
carriage axle, as it is spring-suspended at its centre of 
gravity. The machine is maintained in proper position by 
two arms which fit round the carriage axle, and the whole 
mechanism is completely enclosed to keep it free from dust 
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ratus is protected. Access to the interior and to the brushes 
can be obtained by removing a portion of the casing. 

The cut-out switch for the dynamo, with the automatic 
switches, fuses, instruments, &c., are arranged upon a small 
switchboard in the interior of the carriage. The storage 
battery is carried underneath the body of the coach. 


SIMPLE STORIES. 
By “INNOCENS.” 


[.—Tur CHIEF WHO WOULD BE FATHERLY. 


THERE dwelt in a certain city a Chief who was paid to 
manage a lighting station. He blessed, and cursed not ; 
and he was well-beloved of his subordinates. At least, if 
any man hated him, that man held his peace, for it was 


“ judged expedient. Nevertheless, divers disputations arose 


among the staff, for no man had his duties defined unto 
him. 

Now, after many days the murmuring of the inferiors rose 

unto the ears of the Chief, and he went down unto them, 
saying 
- “Why reason ye among yourselves, saying to each other, 
‘Do this thing, for verily it belongeth not unto me ;’ or else, 
‘Why come ye interfering with that which is my labour ?’ 
Are ye not all brethren, and am I not as a father unto 
you? Go ye therefore, and work peaceably one with 
another, for this my station shall not be made like unto a 
bear-garden.” 

And they replied unto him, saying, “Give us rules, that 
we work not every man against his neighbour, for lo! we 
have no positions assigned unto us, and we know not where 
we are.” 

And he said, “Go to! go to! Ye be contumacious ! 
There be few of you, and ye shall work together as one 
family. Verily, ye should show forth an example of 
brotherly kindness for these other people of my station who 
are not so expensive unto me as ye are.” 

This said he, for that it was in his heart to prevent them 


having a position, lest haply they should ask of him more 


money. 

But it came to pass that a charge engineer was nursing a 
bearing which had not been attended to, forasmuch as at 
least two men thought they should boss the fitter, and the 
fitter reasoned within himself that he could do his own 
bossing. Therefore the engineer had a full stream of oil on 
the bearing. But the Chief, passing by, beheld the flow of 
oil, and was sore displeased, saying, “ Why this waste ?” 
and commanding the driver forthwith to ease it off, he 
straightway departed ont of the engine room without in- 
forming the engineer. For this was unnecessary as things 
were managed. 

The bearing therefore got warm and ran its metal, and 
there was an expensive smash. 

When, therefore, the Chief was called before the Council, 
he reported the gross inattention to detail of the charge 
engineer, and the Council dispensed with that gentleman’s 
services, 

Moral :—There is often trouble in the best regulated 
families, 

If.—Vox Popuni, Vox AsINoRUM, 


In the city of Dor, in the land of Shirrsetdor, lived a Wise 
Man. When he spake, the people obeyed, for his words 
were esteemed above rubies. His judgements also were like 
unto those of Solomon, so that the malefactors praised him 
as they were thrust into prison. 

Wherefore the heart of the Wise Man was lifted up, and 
he said within himself, “ Where is there a Ruler like unto 
me, or where is there a city like unto this city which I have 
managed?” And he took a journey, to see if haply he 


should find a glory approaching unto the glory of the city of — 


Dor, in the land of Shirrsetdor. 

Many days did he wander, and found naught to come nigh 
unto the splendour of Dor, till he came unto the city of a 
people who had given themselves over unto curious arty. 


Now it was evening as he came upon that city, and the 
blackness of the night was on him as he entered the gates. 
But lo, the streets were radiant with a brightness he had 
never seen before; the booths, also, in the bazaar were 
glowing with strange light, and the people of the city laughed 
and sang as if there were no night. And the Wise Man was 
greatly moved thereat, and said : “‘ Verily, here isa glory that 
doth not pertain unto the city which I have managed, and I 
have found a people that is wiser than I.” And he straight- 
way made inquiries what this thing might be. 

When, therefore, he had sojourned in this city many days, 
and held converse with the Rulers thereof, he returned unto 
his own country with haste, and called the people together, 
saying :— 

cf Lo, I have travelled far and seen many things that ye 
have not seen, yet have I beheld nothing that approacheth 
unto the glory of this city, save in a certain city in a far 
land. Yet Isay unto you, in that city there is no night, 
for the rulers of that city have made the light by night even 
as the light by day. Come now, therefore, let us also have 
this glory, that we be mighty among the peoples of this 
land.” 

And this thing pleased the people, and they rejoiced at 
his words, saying: “ Let us even now make supplication 
unto the Beeotee that we may have this light.” For the 
Beeotee were a powerful people in the land. Yet some 
murmured, saying: “Verily, this will cost us many 
shekels of silver,” but they were speedily put to silence. 

It came to pass therefore that the Wise Man and other 
Sages banded themselves together and obtained a Consulting 
Engineer and a Provisional Order. And the Consulting 
Engineer said unto them: “ For 30,000 pieces of gold ye 
shall be glorified beyond the glory of any other city, and I 
will charge you but 2 per cent. for my labour among you. 
Nevertheless, I cannot always be with you, so that ye should 
take unto yourselves a Resident Engineer, who shall do all 
my dirty work, and ye shall pay him 120 pieces of gold in 
each year, and forbid him to do any other labour.” 

And this saying also pleased the people, and they sent 
forth a proclamation throughout the land for a Resident 
Engineer who should do as he was told. A man therefore 


forsook a job which was worth unto him a hundred and - 


ninety pieces of gold per year, and came to dwell among 
them for the experience thereof; and the experience was 
very rich, 

For a great murmuring arose in that city, because the 
people doubted the words of the Wise Man, saying : 
“Verily, these be travellers’ tales. He is of a truth 
having us on. He is making a bit.” So they said to the 
Sages: “ Do not this thing, for verily we be poor, and we 
will not have this light among us, 

The Wise Man, therefore, was wrath, and said unto them : 
“Wherefore then did ye entreat of me to get for you a 
Provisional Order and a Consulting Engincer, making me 
look a fool? Go to, then! Ye shall not have the glory 
that I have seen, buta lesser glory, and it shall cost you but 
10,000 pieces of gold.” 

But the people cried, “ Away with it! We will not have 
this thing!” And there was a mighty rebellion in the city, 
and the Wise Man and the Sages were cast out of the city. 
And the people set up other judges, whose thoughts were 
not as those of the Wise Man. 

Therefore, the Resident Engineer came unto them, and 
said, ‘‘ What now shall Ido? For verily I have no work 
for my hands, and I know not whence I shall have meat to 
eat.” And the judges said unto him: “That is your 
business! Get ye to the land whence ye came, for verily we 
have no use for you.” And the Resident Engineer was 
wrath, and demanded great sums from them for Compensa- 
tion ; and verily they paid him what he asked, for they feared 
the Beeotee. 

When, therefore, the people came together, they said unto 
one another, “ Lo, we have done well! We have bought a 
Provisional Order that we have not used; we have paid 
2 per cent. on 30,000 gold pieces for naught ; we have com- 
pensated our Resident Engineer for giving him nothing to 
do ; and we have no light. Yet it is well, for we are a 
free, intelligent people, and we have undoubtedly shown 


_ ourselves as wise as the Wise Man. 


Moral: The better fed the ass, the stronger it kicks, 
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‘SOUTH AFRICAN NOTES. 


[Fgom our DurBan CORRESPONDENT. | 


Durban (Natal).—An engineer volunteer corps is in process of for- 
mation in Durban, which will embrace harbour defence and field 
sections, and later on a telegraph section. The corps is to be under 
the command of Mr. J. T. Ritchie (previously of the Natal Field 
Artillery) with Mr. J. Roberts, borough electrical engineer of Durban, 
as first lieutenant. Electricity will play an important part in the 
harbour defence section, and already there has been a good response 
from local men. 

A new tramway mansger has been cabled for to replace the 
late manager, Mr. W. D. Jeff4, whore engagement with the 
Durban Corporation terminated on May 16th. 

Vryheid (Natal).—The town of Vryheid have under consideration 
an electric lighting scheme, the chief movers being the hotel pro- 
prietors there. A rough canvass of the town gives approximately 
1,000 lamps as being likely to be required as a start. 

Mafeking (Rhodesia).—Mr. M. Lambe, at present borough elec- 
trical engineer of Kimberley, has been appointed consulting engi- 
neer to the Mafeking Corporation, who have under consideration 
an electric lighting scheme. 

Cape Telegraphs.—The revenue derived from telegrams in Cape 
Colony during March last was £19,382, a decrease of £1,605 as com- 
pared with March, 1903. The total revenue for the yeur up to the 
end of March last was £230,835, a decrease of £65,652 as compared 
with the previous year. 

Johannesburg (Transvaal).—An urgency report of the Tramway 
Committee was brought forward at the Council meeting on May 
llth, recommending that an additional capital expenditure of 
£31,458 be sanctioned for including some of the outlying suburbs 
in the general lighting scheme; and that an additional capital 
expenditure of £7,485 be sanctioned for the purpose of pro- 
viding for underground instead of overhead cables in the districts 
recommended by the consulting engineers; further, that an addi- 
tional capital expenditure of £12,640 involved in rearrangement 
and increasing the generating plant as recommended by the con- 
sulting engineers, be sanctioned. 

King Williams Town (Cape Colony).—The death is reported from 
Kingwilliams Town of Mr. Bradbury, an electrician, aged 24 years, 
who met his death by being in a trap accident, about 5 miles out 
from town, on May 15th. 

Pietermaritzburg (Natal).—In the Pietermaritzburg Municipal 
Year-book, just issued, for the year ending July 31st, 1903, 
statistics -regarding the electricity dep tment are given:— 
The result of the year’s working shows a profit of £1,905 19s. 6d. 
after paying all capital and maintenance charges at 9 per cent. ; 
£574 3s towards the cost cf the loan flotation and contributing 
£750 to the maintenance of the town office staff. This profit has 
reduced the previous year’s debit balance of £2,997 19s. 11d. to 
£1,092 Os. 5d. The number of new consumers connected was 194, 
with 4,428 8-c.P. lamps, and the increase in motor load was 68 H.P, 
Many additions to the plant were made, including a 120-xw. 
Willans-Mordey alternator, and an extra eet of boilers and feed 
pumps. The lengths of undergrouod mains laid were ‘2 mile of 
H.T. cable, and 2°1 miles of t,t. cable. The total units generated 
were 816,750 at a total cost of 6°773d. per unit, the works cost 
being 3°973d. 

Boxburg (Transvaal).—The Municipality of Boxburg recently 
called for tenders for the erection of plant, and maintaining 
an electricity supply for a period of four years. 

South African Science Association.—A meeting of the members of 
the Council of the South African Science Association was held in 
Johannesburg on May 16th, when Mr. Reunert was granted leave 
of absence to visit England, where he will represent the Association 
at the Cambridge meeting of the British Association. It was 
decided to approach the various Governments of South Africa with 


‘a view to inviting the co-operation of their technical departments 


in compiling a handbook for special use of the British Association, 
who will visit South Africa next year. Resolutions from Pieter- 


‘maritzburg to have a branch in the Natal capital were considered. 


Another correspondent writes :— 

“ Recently, in the Supreme Court at Cape Town, Mr. Justice 
Hopley gave judgement in the action Thompson v. McKenzie & Co, 
This was a claim for the recovery of £320, balance due for an elec- 
trical lift and for sundry repairs andreplacements. The defendant 
denied liability on the ground that the lift was never satisfactory, 
and was never really accepted. He counter-claimed fur £1,266, 
£800 of which was for the cost of taking out the lift and putting in 
a satisfactory machine; £216 for extra expenses incurred; and 
£250 for damages sustained when the lift did not work satie- 
factorily. The Judge said: ‘In cutting the amount down to £100, I 
am leaning, as far as I possibly can, in favour of the plaintiff, and I 
think that, in the circumstances, that amount will be fair and 
equitable to award to the plaintiffs on their counter-claim. The 
result, therefore, is that, of the £170 in their hands, the defendants 
retain £70 towards repairing the lift, which they ere to 1zetain as 
their property ; and they are also entitled to £100 as against the 


‘ damages which I have awarded tothem. The plaintiff must pay the 


costs of the action.’” 
_ Natal.—The Durban Corporation has installed a refrigeration and 
cold storage plant, the machinery for which is driven by a General 
Electric Co.’s motor, operated by the tramway current. 
Transvaal,—Tenders jhave been invited by the Johannesbu 
Town Council for the supply of three 33-xw. and six 15-xw. - 


by six, 


formers for the maintenance of the electrical system. It is estimated 
that these will cost £630. 

More ground is needed in Johannesburg for the extension of the 
local lighting works, and it is proposed that a piece of land be trans- 
yong to the Lighting Department of the T.C., at a price of 

Port Elizabeth—The abridged prospectus of the Corporation 
loan issued last week states that one of the objects of the loan is 
electric lighting, for which a sum of £100,000 will be required. The 
scheme provides for the lighting of some 61 miles of streets and 
roads, public buildings, as well as a supply to private consumers. 
At a recent meeting of the T.C., the Mayor, in commenting on the 
inadequacy of the local gas supply, observed that they “hoped in 
the course of a few months to have the electric lighting arrangements 
started. That would be as soon as the money market was favourable, 
and providing the report of the engineer was satisfactory. In the 
meantime (the scheme would take 18 months or two years) they 
would have to suffer serious disabilities.” 

Kroonstad.—At a special meeting of the Town Council, the subject 
of tenders for the generating station was brought up, and the 
different tenders were laid on the table. The sum originally voted 
for the installation was £10,000, whilst the contract price amounted 
to £9,274, including £1,450 allowed for the generating station, which 
the Council decidea to build on their own account, and thus give 
the work locally. The total amount at the disposal of the 
Council was £2,176: All the tenders were, however, in excess of 
£1,450, and Councillor Hoseason said he was inclined to fall in with 
Councillor Wessels’ idea, and ask for fresh tenders for a very much 
plainer building. Councillor Wessels moved: ‘That secing tbe 
tenders for the generating station exceeded the eum of £1,450 
set aside by the Council, all the tenders be thrown out, and 
that fresh tenders be asked on fresh plans and specifications, and 
that Mr. Saunders, the consulting engineer, be informed to tbis 
effect, and asked to draw up fresh plans and specifications.” The 
motion was agreed to. 

Cape Town.—Mr. Wm. Thorne, the Mayor, recently presided at 
the presentation of a portrait in water colours of Mr. D. McDonald, 
the superintendent of tramways. A number of citizens associated 
themselves with the officials of the Tramways Co. in subscribing 
towards the cost of the gift. 

At a recent meeting of the Harbour Board a letter was 
read from Mr. Thompson, master of the sailing ship Orari, 
acknowledging the splendid dispatch obtained by his 
vessel at the docks. Mr. Herbert remarked that the quick dis- 
charge of this vessel showed the advantage of the new electric 
cranes, 


CONDENSATION FALLACIES AND FACTS. 


By W. H. BOOTH. 


Tuo excellence of a vacuum appears to be considered too much as 
a matter of the quantity of water sent through the condenser, if this 
is of the surface variety. This is because the arrangement of a 
surface condenser: is usually of an entirely promiscuous nature. A 
surface condenser has a large number of tubes all equally supplied 
with water, and steam flows across these tubes equally in contact 
with their colder and warmer extremities. It would appear more 
rational to enclose the middle length of the tubes in a jacket fitting 
closely round the bundle of tubes and compel the steam to effect 
an entrance to the bundle and travel longitudinally along the spaces 
between the tubes, emerging at the other end by a very much 
narrower uncovered band to the air pump. The water should flow 
along the tubes in a direction counter to the flow of the steam out- 
side them. 

The amount of water necessary for condensing a pound of steam 


‘can be calculated very simply and directly. Assuming that the water 


has a temperature of 50° F., and that it is desired to leave at 
105° F., there is a gain of 55° F., or a trifle above 55 thermal 
units per lb. 

The steam contains about 1,178 thermal units per lb. and if it 
leaves as water at 55° F., it loses 1,123 units. Then 1,123 + 55 
is nearly 21. Therefore, with a properly designed condenser, the 
conditions named demand only 21 times the feed for condensation. 
If the passage to the air pump along which the air flows could be 
made to trav:rse tubes filled with the water flowing to the con- 
denser, tc oulkof the air might be reduced, and the vacuum im- 
proved somewhat, This supposes the dry air pump, or a separa- 
tion between the water discharge and the air discharge. The 
excellence of a vacuum cuzht to be determined by the temperature 


‘of the effluent water, aud this, in a counter current coadenser, 
‘should be a little warmer than the entering circulation water. 


Ordinarily, the condensed steam is as hot as, or hotter than, the circu- 
lation disvourge. Thus, instead of 55° F’., it would have a tempera- 
ture of 105° F. The relative vacua at these two temperatures are 
294 and 274, a difference of 2 in., or 0°86 of a pound pressure. The 
temperature of the water marks the limit of the vacuum that can 
be obtained, but it is very doubtful, under even the best practicable 
conditions, 1f so good a vacuum as 294 can be got. The air in the 


- condenser, like any other gas, has a volume proportionate to the 


absolute preesure reciprocal. At 274 in. vacuum, the absolute pres- 
sure is 1:189 lbs. per sq. in. At 294 in. it is only 0°207 of a pound. 
The volume is thus nearly sixfold, and to maintain such a vacuum, 
the volume generated by the air pump would need to be multipliea 
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This is, of course, the reason why the Parsons turbine condenser is 
fitted with a steam jet, the object of which is to gather air at extreme 
tenuity, and force it towards the air pump at a somewhat greater 
density, in order that the air pump may bite off a greater weight 
per stroke than it can when only drawing on an air space at 294 
vacuum. Let us see what is the relation between air and air pump. 
Each cb. in. of free air, or atmospheric air, which gets into the 
boiler or the engine, or the exhaust pipe, expands to 70 times its 
volume at 29}-in. vacuum. Reduced to air,pump dimensions, this 
means that an air pump, 134 in. diameter, with a stroke of 1 ft., 
would only deal with about 25 cb. in. of air,.or about two-thirds of 
a pint measure, whereas the same pump on a 274 in. vacuum would 
deal with half a gallon. It is to reduce this half. gallon into the 
two-thirds of a pint that the steam jet is employed. Its effective 
pressure to do this must be such as to overcome a resistance of 1 Ib. 
per sq.in. It is not to be overlooked that this steam jet must be 
at once killed, or it would spread back into the vacuous space and 
vitiate the intensity of the vacuum. An air pump bucket can only 
extract at each stroke its own generated-walume of air, and this 
must be greater than the volume to which all the inleaking air 
expands. If this be not the case, the vacuum will fall off until 
the air density is so much greater that the pump.can get hold of as 
much weight per stroke as leaks in during a stroke period. A very 
small difference of vacuum makes a very great difference in the 
capacity of the air pump to deal with it. The repeated use of the 
same feed water should cause very little air to find its way into 
boilers, and air, in a condenser, is in such cases almost wholly a 
matter of leakage at-glands. Better vacua years ago were obtained 
than are usual to-day. One reason was the use of fibrous packings 
on low pressure glands, and there is nothing to-day to prevent the 
same being employed on low pressure or vacuum glands, for these 
are no hotter than they were when steam of 30 lbs. pressure was 
let into the cylinder. Another cause of air leakage is the long 
exhaust pipe to the condenser, carelessly jointed, and there are. 
leakages through the valves which shut off the exhaust branches of 
each engine, not to mention other sources of air. These faults are 
what render the independent condensing plant so unsatisfactory in 
practice, because, instead of hunting up air leakages, the air pump 
is over-driven to conceal them. 

The steam intensifier of the Parsons condenser is really a form 
of compound compressor, the steam jet representing the first 
cylinder of the compressor and the ordinary pump representing the 
second cylinder. The whole combination is, of course, simply an 
air compressor, compressing to one atmosphere. The steam jet 
takes the place of the extra large first cylinders which it is neces- 
sary to use on the Rand, where the air at 6,000 ft. elevation is of 
too low a density to provide weight sufficient in the ordinary sizes 
of machine used nearer sea level. 

In a condenser the water demands a low temperature, or it will 
produce vapour to choke the air pump, and the air demands a large 
air pump to deal with it at high vacua. Hence the need for counter 
current condensers for one purpose, and supplementary air con- 
densers to cope with highly expanded air. 


= — 


THE GERMAN ASSOCIATION OF ELEC- 
TRICITY WORKS. 


Tux members of the Vereinigung der Electricititswerke assembled 
in large numbers at the opening of the three days’ conference 
which was commenced at Strasburg on May 30th, under the presi- 
dency of Herr Uppenborn, of Munich. International in character, 
the meeting of the Association was attended by representatives of 
works in Austria-Hungary, Holland, Switzerland, Denmark and 
Sweden, and Profs. Hagen and Feussner were present on behalf of 
the German Reichsanstalt. During the transaction of formal busi- 
ness, it was mentioned that the capital expenditure of the works 
connected with the Association amounted to £25,000,000. 

Herr Uppenborn, chairman of the Electro-technical Committee, 
submitted a report on the Prussian Bill, which was referred to in 
the Review on April Ist, relating to the cost of testing and super- 
vising electrical installations, steam drums, lifts, and other 
“dangerous appliances.” He stated that a great defect of the Bill 
was the omission of regulations with regard to the manner in which 
electrical installations are to be carried out so as to form the basis 
of atest. A further disadvantage arose from the fact that, in addi- 
tion to Prussia, the Governments of Bavaria and Saxony were pre- 
paring Bills in a similar direction, and thus the danger existed of 
the introduction of an extraordinary legal uncertainty in the area 
of the German Federated States. At the suggestion of the Com- 
mittee, the conference resolved to approach the Imperial autho- 
rities with a request for the adoption of uniform regulations for the 
- whole of Germany. 

The question of promoting legislation for the compulsory appro- 
priation of sites for the erection of electricity works was next 
discussed. It has been found to be exceedingly disadvantageous 
not to be able to make sure of acquiring suitable land for this 
purpose, and a special committee appointed by the Association has 
elaborated a Bill which proposes to authorise the compulsory pur- 
chase of desirable property. It was devided to proceed farther in 
= matter in ‘conjunction with the Union of German Electrical 


ngineers. 
The attitude of the Continental Incandescent Lamp Syndicate, as 
represented by the Berlin sales bureau of the united glow lamp 


works, was then taken into consideration. It was pointed out that 


the entire glow lamp industry bad been consolidated in the form of — 


a trade syndicate. Admissions were frankly made that, prior to 
the establishment of the combination, the prices of glow lamps 
were too low, and it was submitted that no one would have objected 
to a moderate increase in quotations. But dissatisfaction was ex- 
pressed with the manner in which the question was handled at the 


present time, on the ground that the quality of the lamps supplied — 


by the syndicate in no way fulfils the conditions which are essential 


in the interests of consumers. It was eventually decided to appoint . 


a committee to enter into further negotiations with the syndicate 
and to report on the question at the next conference. 

The proceedings on the second day were almost entirely devoted 
to the discussion of a report relating to the introduction of an 
official test. for electricity meters in Germany. At the previous 


year’s conference the Association expressed the opinion that the. 


time had not arrived for the institution of an official standard, and 
this view was endorsed at the recent assembly, which af the same 
time gave approval to suggestions for improvements being made in 

- electricity meters. Dr. Hagen, President of the Reichsanstalt, and 
Dr. Feussner, of the same Institution, participated in the discussion, 
and intimated the manner in which the Imperial authorities pro- 
posed to deal with the law respecting electrical units. 

The conference was brought to a close on the third day by a dis- 
cussion of the equipment and working of central stations, and 
Breslau was selected as the locality for the next general assembly 
of the Association. : 


PARLIAMENTARY. 


Swinpon CoRPORATION 


Tris Bill came before Mr. J. W. Wilson’s Select Committee of the 
House of Commons on June 7th and 8th. The Bill contained a 
number of proposalsiwith regard to the Corporation’s electrical 
undertaking and also certain lines of tramways, &c. The promoters 
were represented by Mr. Gerald Fitzgerald. 

Mr. FirzcpraLp addressed the Committee with regard to 
the electrical proposals. He said that in 1895, the Corporation’s 
predecessors, the Newton Urban District Council,- obtained 
an order authorising electric lighting within their district. In 1900 
the charter was granted to the Corporation, and the electric light- 
ing undertaking was vested in the Corporation, with a provision in 
the charter that the powers of the order of 1895 should extend 
throughout the borough, so that the undertaking became vested in 
the Corporation for the benefit of the borongh. In 1908 the Corpo- 
ration began to supply. That of the Bill was opposed by the 
Swindon Gas Co., who were allowed a clause on grounds of com- 
petition under Standing Order 129, which allowed a locus to be 
granted. The opposition was directed to two clauses, the extension 
of the area of supply, on which of course they were entitled to 


. be heard, and the clause which sought power to supply electric 


fittings. They also asked in the petition for a provision which was 
practically the Bermondsey clause. It might be doubtfal, continued 
counsel, whether their limited Jocus covered that part of the Bill. 
Dealing with the first clause, counsel explained that the Corporation 
sought to extend the limits so as to make the electric lighting 
limits co-extensive with their water limits by including with the 
area of supply, the Parish of Wroughton, with a population 
of 2,448; Rodbourne Cheney, with a population of 1,639; and 
Stretton &t.. Margaret, with a population of 3,367. They 
were all suburban parishes of Swindon and were within the 
water limits of the Corporation, and the limits of the gas 
company. They had reason to believe that there would be a 
demand for lighting, which they would be in a good position 
to supply, as they would not require any new _ generating 
station. At the present moment the gas company had a monopoly 
of those districts, and the gist of their opposition was to be found 
in paragraph 7 of their petition. They alleged, in short, that the 
extension of the electric lighting powers to those districts could not 
be remunerative, and that they (the gas company) would ke com- 
pelled, if it were not remunerative, to contribute towards the 
maintenance of the undertaking. As to the jprospect of the 
extension, the Corporation started with 40 consumers, taking 
an equivalent of 4,700 8-c.P. lamps, and that was only last 
year. On March 31st of this year they were supplying 181 con- 
sumers, taking an equivalent of 9,521 8-c.P. lamps, and the manager 
of the department had application from two power consumers who 
would take 20,000 units between them, and one consumer who would 


take 20,000 units for lighting, 12 who would have an equivalent of - 


960 lamps, and there were 30 new houses, built or now in course of 
erection in the existing area. The estimate for the year ending 
March 31st, 1905, showed an estimated surplus of £263 They 
would charge 24d. per unit from September next until the following 
March. With regard to the merits of extending the electric supply 
to populous villages, the Committee would be aware that electric 
light was more healthy than gas in small houses, 

The Cuarrman: You are not going to argue that you will put the 
light into artizans’ dwellings ?—Mr, Fitzgerald: Most decidedly. 
He would bring a witness to show that they hoped to do that. 

The CHatnman: I should be glad to hear of any place where it 
has been done. : 

Counsel then dealt with the irateable value of the houses in 
Swindon and the neighbouring district, and passed on to the 

question of competition with the gas company, contending that the 
supplying of fittings was the road to success. With regard to the 
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Bermondsey clause, he called the attention of the Committee to 
what bad been done in the Leyton case, and said that the Board of 
Trade had uniformly ppposed the clause. 

Mr. Joun G. electrical engineer and tramway manager 
to the Corporation, was then called. He stated that he was of 
opinion there would be a large demand for the light, and thought 
that as local authority the Corporation had a good chance of supply- 
ing other friendly local authorities. None of the parishes was large 
enough to have an electric supply station of its own. Going into 
details, he said that while there might be some slight increase in 
plant, there would be no need for additional buildings or boilers. 
The capital cost per kw. for establishing the generating plant would 
be less than £20, The average all over the kingdom was £25 for 
plant and station. Most of the inhabitants of the districts proposed 
to be supplied worked in Swindon. With regard to the small houses, 
builders did not generally put in gas fittings, but left it to the 
tenants, so that a number of houses were without gas fittings. They 
were frequently told that if people could get wired upon that scheme 
they would take the light. 

The CHarmman: Bat the clause does not include wiring at all ?— 
Not on behalf of the Corporation. The Corporation would have 
power to instruct the wiring contractors to wire premises themselves, 
and obtain from the customers the cost of wiring over a number of 
years, 

Mr. Firzaeraup said that the clause was perhaps somewhat 
ambiguous. The intention was to prevent the Corporation doing 
the work themselves, but they could give the right to contractors. 
He suggested that in that and all future clauses it would be better 
to put in “by their own agents or servants.” 

The Wirngss said that the clause complied with what the elec- 
trical trade wanted. He was further examined, and said that the 
present charges for electrical power were as follow :—5d. per unit 
for lighting purposes, or, as an alternative, 2d. per unit plus a 
capital caarge at the rate of £7 10s. per kilowatt, prices being 
subject to the following discount: For the consumption of 10,000 
Board of Trade units per annum, 5 per cent. ; 15,000, 10 per cent. ; 
20,000, 15 per cent. For power purchase the charge was 24d per. 
unit, with practically 1 per cent. per 1,000 discount. 

Cross-examined ‘by Mr. Suiness K.C.: Wrirness did not 
know how many of the tenants of the smaller houses were weekly 
tenants. 

Wrrness having been !re-examined, the Chairman of the Com- 
mittee said that they did not feel that there was any case for 
extension of area at present. They did not give thatidecision 
solely on the opposition of the gas company, as they had come to 
that conclusion before they heard that opposition. They were not 
disposed to put the provisions of the Bermondsey clause upon the 
Corporation, but they were disposed to give them the fittings 
clause. 

Mr. Suiress Witt desired to address the Committee on the 
fittings clauses, and the Committee agreed to this, and having heard 
him, 

The CHatnman asked Mr. Boyce, who represented the Local 
Government Board, if he knew of any case in which the fittings 
clause had been given purely for fittings without free wiring. Mr. 
Boyce could not answer the question off-hand. 

After further discussion of the matter between the Committee 
and the various counsel, it was decided by the Chairman that the 
clause to be adopted was clause 9 of the Willesden Bill. 

The tramway proposals were next considered. There were 
four new lines proposed, There were about 8 miles of tramways 
authorised, of which 3 miles 3 furlongs would be opened in Sep- 
tember. The principal new route proposed was along Princes 
Street—from the town hall to the railway station. There was also 
a proposal fo run motor omnibuses in connection with tramways. 
Witnesses having been called, the Committee decided to sanction 
the tramways, but refused the powers sought with regard to the 
running of the motor omnibuses. The remaining clauses were then 
adjusted. 


‘MAncHESTER CoRPORATION TRAMWAYS. 


Tue Tramway Bill of the Manchester Corporation was considered 
by a House of Lords Committee, of which Lord Hawkesbury is 
chairman, on Friday. The promoters’ case was opened by Mr. 
Balfour Browne, K.C. 

Mr. D. Bortz, the chairman of the Tramways Committee of the 
Corporation, said that the tramways included short lengths in 
Parker Street and George Street, a line a mile and a half long from 
Rochdale Road, through Victoria Avenue to Middleton Road, and 
several other shorter tramways. 

Mr. T. Dz Courncy Mzapsz, the City surveyor, and other wit- 
nesses were called in support.—The Committee then adjourned. 


Torquay Tramway Brot. 


Tup Bill promoted by the Dolter Electric Traction Co. for the 
construction of tramways on their system in Torquay came before a 
Select Committee of the House of Lords, presided over by Lord 
Hawkesbury, on Friday last week. 

The promoters were represented by the Hon. J. D. Fitzgerald, 
K.C., and Mr. Vesey Knox. 

In opening the case the Hon. J. D. Firzampnatp said that th 
Bill had already passed a Committee of the House of Commons. 
The proposals contained in the Bill were as follow:—A tramway 
from Tor Station through one of the principal streets of the town 
to the Harbour; a tramway from Torquay Station to the Tor» 
Station; and a tramway from the Harbour to join the two other 
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lines, The Town Council had passed a resolution in favour of the 
scheme, which was now opposed onlyiby some local residents. _ 
Mr. Huan the chairman of the promoting 
company, was the first witness called. He stated that the capital 
of the company was £100,000. j : 
Mr. W. C. C. Hawtayrne, the consulting engineer to the company, 
said that he had inspected the route of the proposed tramways and- 
saw no difficulties in the way of construction. The total length of 
the lines in single track was 14 miles, the total route miles being 
slightly under nine. The gauge of the tramways would be 3 ft. 6 in, 
The sharpest curve was one of 40 ff. radius, and the steepest gradient 
one of 1 in 10, for a distance of 3 chains. Witness handed in 
diagrams explanatory of the Dolter system of traction. A longi- 
tudinal section showed three studs in the paving, and a cross- 
section showed a double line of tramway with two studs in cross- 
section. In the contact box was a cylinder of an insulating material 
containing the switch-gear, which consisted of a sort of bell-crank 
lever, attached to the top of the contact bex, and swinging freely. 
On the car itself there were two skates, which formed the pole 
feeder of the electro-magnet. As the car travelled along, the skate, 
would come over one of the contact boxes, the lever would be 
attracted, and the circuit closed. The skate was always. over 
two studs, so that it was always deriving energy from one or 
the other, As the skate left a stud, the latter part of the skate 
tended to force away the contact piece, and so leave the stud 
absolutely dead. If, from any cause, the contact-piece was not 
forced away, and the stud was not absolutely dead, the safety skate 
which trailed behind the other, came over the contact piece, and 
short-circuited the block, by making a connection between the stud 
and the rail, and so cut the stud out of action. The system had been 
at work for two years in the Bois de Boulogne in Paris, and no 


- accidents had occurred. 


Mr. J. E, Waller, engineer, was also called ; and a number of local 
witnesses spoke as to the advantages of the scheme. ? 

On Tuesday, after hearing evidence on both sides, the Committee 
found the preamble of the Bill proved. 


PRESTON AND Tramways BILL. 


A Sutxect Committee of the House of Commons, presided over by 
Sir Edward Strachey, bad this Bill under consideration on 
Tuesday. 

The case for the promoters, the Preston and Blackburn Tramway 
Co., was opened by Mr. Batrour Browns, K.C. The scheme was 
to construct a tramway between Preston and Blackburn, 6 miles 
4 furlongs in length, of which 5 miles 1 farlong would be single 
line and 1 mile 3 furlongs double line. The double line would com- 
mence in New Hall Lane, Preston, and passing in an easterly direc- 
tion over and along Brockholes Brow, Brockhojes Bridge, and 
Preston New Road, would terminate in the last-named 
road in Blackburn at its intersection with Beridge Road. All 
the local authorities were in favour of the Bill, and the 
only opposition came from the Lancashire and _ Yorkshire 
Railway, on grounds of competition. Dealing with this petition, 
Mr. Balfour Browne said that at no point would the tramway be 
within two miles of the railway line, so that the two routes would 
serve totally different districts. The promoters also sought, by the 
Bill, to take certain lands in the parish of Samlesbury for the 
erection of a genetating station. The capital of the company would 
be £130,000, with borrowing powers not exceeding £32,500. 

A number of local witnesses were called in support of the measure, 
and Mr. Griffiths, one of the promoters, gave financial evidence. 

After deliberating in private, the Committee found the preamble 
of the Bill proved. 


Tramway Provisional Orders Bill (No. 1).—On June 9th the 
Examiners found that Standing Orders had been complied with in 
t of the above Bill, which deals with orders granted by the 
Board of Trade in respect of the -following :—Altrincham U.D.C. 
tramways; Calverley U.D.C. tramways; Crompton U.D.C. tram- 
ways; Plymouth Corporation additional tramways; Rochdale 
Corporation additional tramways; Royton U.D.C. tramways; 
Wardle U.D.C. tramways. 

Leyton Tramways Bill.—At the resumed consideration of this 
Bill, to which extended reference was made on p. 945-6 of our last 
issue, the Chairman, after hearing further evidence, said that the 
Committee had considered the question very carefully. In regard 
to the Bermondsey clause, there were two points which were 
raised by it. The first was that which required the local authority 
(in this case the District Council) to make estimates at the 
beginning of its financial year of its receipts and expenditure 
on the electric lighting undertaking. The Committee would 
have considered whether that part of the clause should have 
been put into the Bill if they had not been told that it was now 
done, and would be continued. In regard to the second point as to 
charging any loss which their estimates might show in the year 
upon the undertaking, the Committee unanimously refused to-place 
that obligation on the Council. As to thesupply of electric lighting 
to ontside districts, they decided that it should be given. With 
regard to the wiring clause, it did not give any power to wire. 
The clauses were then adjusted. ‘ 

Preston, Chorley and Horwich Tramways,—A Select Committee of 
the House of Commons, under the chairmanship of Sir E. Strachey, 
considered the above Bill on Friday and Monday. The object of 
the Bill is to authorise.the company to construct a new road and 
deviation of tramways, and to abandon a portion of a tramway 
authorised by the Companies Act of 1903, in the Station Road 
Walton-le-Dale. Power is‘also taken to raise £100,000 additiomal 
capital. It was explained that last segsion the promoters obtained 
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powers to construct a tramway connecting Wigan with Preston by 
way of Bamber Bridge. They now wish to abandon the Jine from 
Bamber Bridge to Preston, and to adopt an alternative route vid 
Tostock Hall. The reason for the proposed alternative route was 
the opposition on the part of the Walton-le-Dale District Council to 
the carrying of the public road over the Lancashire and Ycrkehire 
Railway at Bamber Bridge by means of a proposed bridge. The 
Bill was opposed by the Lancashire and Yorksbire Railway Co., 
and Sir R. Littler, K.C., who represented the railway company, 
raid the promoters had deliberately broken the bargain which they 
entered into last year with the railway company. When the 
promoters’ Bill was considered lsst session, it was opposed by the 
Lancashire and Yorkehire Railway Co. on the ground of competition, 
but his clients were induced to withdraw their oppos‘tion on the 
promoters agreeing to construct a bridge at Bamber Bridge to take 
the place of the present level crossing. By the present propoeals, 
the railway company would be equally affected by the competition, 
but would get no compensation in the shape of a bridge to take the 
place of the level crossing. After hearing evidence, the Com- 
mittee declared the preamble of the Bill proved. 

Electric Lighting Provisional Orders Bill (No. 4) —On Thursday, 
June 9th, the Examiners of Standing Orders found that the necersary 
conditions had been complied with in the case of the Electric Light- 
ing Provisional Order Bill (No. 4), which relates to orders granted by 
the Board of Trade to the following :—Ashford and District Electric 
Supply Co., Ltd.; H. Foote, L. Milne, and E. J. Owen, trading as 
the Southern District Electricity Corporation, for part of the Urban 
District of Ely, Cambridgeshire ; Twickenham and Teddington 
Electric Supply Co., Ltd., in respect of the Urban District of Ham, 
Surrey; E. P. Harvey, of Riverdale House, Richmond, Surrey, in 
respect of the Urban District of Hexham and the Parishes of Acomb, 
Sandhoe, Hexham, West Quarter, and Warden, in the County of 
Northumberland; M. H. Bennett, of the Chestnuts, Horley, in 
respect of the Parish of Horley, Surrey ; Keynsham Electric Light 
and Power Co., Ltd., in respect of the Parishes of Keynsham and 
Saltford, Somerset; to the Kingswood Electric Supply Co., with 
respect to the Urban District of Kingswood, Gloucester ; Urban 
Electric Supply Co., in respect of part of the Urban Divtrict of 
Newton Abbot ; Teignmouth Urban District Council, amending the 
order of 1899 so as to allow a transfer of the order to Messrs. 
Crompton & Co., Ltd.; order granted to the Urban Electric 
Supply Co. in respect of the Urban District of Walton-on-Thames. 

Tyneside Tramways and Tramroads Bill—On Thursday, June 
9th, Mr. Le Rossignol was further examined. He said that anyone 
wishing to go from Newcastle to North Shields would go by means 
of the railway, which would soon be electrified. Mr. McElroy, the 
general manager of the Manchester Corporation Tramways, gave 
evidence as to the practice of running powers in that city. On 
Friday, Mr. Honoratus Lioyp addressed the Committee on behalf 
of the opposition, and Mr. Balfour Browne replied. The Committee 
unanimously decided to grant the powers asked for, and found the 
preamble of the Bill proved, subject to the omission of the clause 
relating to facilities for the interchange of passengers. 

Metropolitan District Railway Bill—On Juve 9th Mr. Farker 
Smith presided over the Court of Referees to consider, amongst 
other matters, the objection of the Me‘ropolitan District Railway 
Co., the Fulham Borough Council being heard in opposition to the 
company’s Bill. Mr. W. H. Dickinson, who appeared for the 
Borough Council, said the company’s Bill failed to make provision 
for the running of workmen’s trains, and also limited the amount of 
personal luggage a passenger should be allowed to have carried. 
He contended that the ratepayers of Fulham would be deprived of 
existing rights by the Bill, and that therefore they should be 
allowed to be heard before the Committee. Mr. C. Munro, for the 
District Co., submitted that there was no precedent for allowing 
such a body as the Fulham Corporation to be heard on the question 
of rates and far-s. He pointed out that the company was going t> 
make the experiment of uniform fares, and while there might be an 
increase on present rates for some small journeys, yet the bulk of 
the fares would be reduced, and of course the people of Fulham 
would sbare in the reduction. The Court decided to allow the 
Borovgh Council to appear before the Committee, but limited their 
opposition to Clauce 32 of the Bill. 

Electric Lighting Provisional Orders (No. 5) Bill.—On June 9th 
the Examiner found that Standing Orders had been complied with 
in respect of the above Bill referring to the following Scotch pro- 
visional orders granted by the Board of Trade :—National Electric 
Construction Co , Ltd., Burgh of Musselburgh; Portpatrick Electric 
Supply Co., Ltd.,in respect of part of the Parish of Portpatrick; 
local authority in respect of the Burgh of Wishaw. 

Petitions,—The following petitions have been deposited in respect 
of private Bills:—From J. B. Parkinson against dispensing with 
the Standing Order No. 128 in the case of the petition of the South 
~ Lancashire Tramways Co. against the Lancashire Electric Power 

_ Bill; by Messrs. Martin & Leslie against dispensing with the same 
Standing Order in the case of the petition of the Chiswick U.D.C. 
against the Metropolitan District Railway Bill. The Edinburgh 
and District Tramways Co. are petitioning against the Leith Cor- 
ar Tramways Order Confirmation Bill, and the Chiswick 

-D.C. against the Metropolitan District Railway Bill. The Great 
Weetern Railway Co. ard the London and North-Western Railway 
se" od withdrawn their opposition to the Metropolitan Railway 

Bill. 

Bristol Tramways (Extension) Bill.—The announcement is made 
that the opposition to this Bill has been witbdrawn, and accordingly 
it wili go before the Unopposed Bill Committee, 

Opposition to Electric Lighting Orders.—Petitions in opposition to 
No. 6 Electric Light Provisional Order Bill have been deposited- 
in the Private Bill Offce_of the House of Lords by the Wilts 


County Council against the confirmation orders to the Trowbridge, 
Bradford-on-Avon Urban, and Bradford-on-Avon Raral orders. 

Tramway Orders Opposed.—The following tramway confirmation 
orders in the Tramways Orders (No. 2) Bill are ‘being opposed :— 
The Bishop Auckland, Shildon and Spennymoor order, by the 
North-Eastern Railway Co.; the Ossett Corporation order, by the 
Great Northern Railway Co. and the Yorkshire Electric Power Co. ; 
and the Dewsbury Corporation order, by the Great Northern Rail- 
way Co. and the Yorkshire Electric Power Co. 

Harrow Road and Paddington Tramways Bill—Oa Tuesday the 
Unopposed Bill Committee of the House of Lords, under the Chair- 
manship of Lord Balfour, considered the above Bill, which authorises 
the company to widen and alter roads, and to sell the undertaking 
to the Metropolitan Electric Tramways Co. Formal evidence was 
given in support of the preamble, but the Committee postponed its 
decision for certain miuor matters to be settled. 

It is reported by the House of Lords that all opposition has been 
withdrawn, and the Bill- has been committed, 


ENGINEERING STANDARDS COMMITTEE 
AND TRAMWAY POLES. 


Tum conference of tramway pole makers, convened by the Sub- 
Committee on Electric Tramways, and referred to in our issue 
of May 13th, took place recently at the Institution of Civil 
Engineers. The conference appears tv have been a most successful 
one, and the following gentlemen were present :— 

. Mr. A. P. Trotter (chairman); Mr. Forbes Higginson; Mr. J. H. Rider; Mr‘ 
H. M. Sayers; Mr. R. H. Scotter; Mr. A. M. Sillar; Mr. J. J. Steinitz ; Mr. 
A. H. Walton; Mr, Frank Herbert (Stewarts & Lloyds, Ltd.); Mr. W. James 
Higgs (James Russell & Sons, Ltd.); Mr. lL. L. Robbins (National Tube Co., 
td.); Mr. T, Harris Spencer (John Sp , Litd.); Mr. A. C, Williams (British 
Mannesmann Tube Co., Ltd.); Mr. Leslie S. Robertson (secretary); Mr. C. Le 
Maistre (electrical assistant secretary). 

The chairman, in opening the proceedings, drew the attention of 
those present to the position of affairs with regard to the proposed 
standardisation of three-section tramway poles. He remarked that 
the sub-Committee bad commenced work upon this problem early 
last autumn, since which time a large amount of valuable and inte- 
resting information had been gathered by correspondence. In the 
first place a circular dealing with tramway pole details had been 
drafted and forwarded to the manufacturers for their consideration. 
The replies had been collated in tabular form, and the Committee 
had held several meetings to carefully consider this information. 
As the result of their deliberations, a further circular had been 
drafted, in which certain proposals were made for standardising 
three-section tramway poles, as far as possible embodying the views 
of the Committee and those of the manufacturers, This circular 
was forthwith issued to a large number of tramway engineers in the 
kingdom. Some time necesearily elapsed before the replies could 
be all received and collated, but the résumé which was ultimately 
laid before the members evidenced the fact that a large majority of 
the users were in favour of the suggestions put forward. The 
Sub-committee then proceeded to draft a standard specification for 
three-section tramway poles with the aid of the evidence and 
information which they had now gathered. Before, however, finally 
adopting this specification, it was thought advisable that the makers 
should have a further opportunity of considering the recommenda- 
tions of the Committee, and of making any final criticisms they 
might desire. ‘With this object in view, the proposed specification 
was issued confidentially to the makers, and as the replies were 
not entirely in accord with the proposals, this conference had 
been decided upon. 

A list of questions which was to form the basis for the discussion 
at the conference, had previously been circulated to the members. 
and these were taken seriatim by the chairman. 

The classification and the overall length of poles, as well as the 
length of telescope joints which were prop-sed by the Committee, 
were agreed to by all present. 

A discussion took place with reference to the lengths of the 
sections proposed as standsrd, and some of the members were in 
favoor of a slight alteration being made on the score of economy 
suggesting that the two top sections should be made of equal 
length. The Committee has proposed certain figures for the out- 
tide diameters of the poles, which were chosen with due regard to 
interchangeability, and so forth. The witnesses were, however, not 
altogether in favour of the figures proposed, as, in their opinion, 
these would not represent tte most economical pole which could be 
produced to stand the stipulated bending tests. A Jong discussion 
ensued resultiog in a definite proposal being made to increase the 
suggested diameters by an even amount. This important proposal, 
we are informed, is now receiving the very caieful consideration of 
the Committee. The proposals as to standardising similar diameters 
and overall lengths for both sectional and taper poles, as well as 
making the bases interchangeable, was, on account of its obvious 
desirability, carefully gone into. 

Questions relatiog to the proposed drop test bending and per- 
manent set tests, as wellas many other practical details with regard 
to standardisation of tramway poles, were discussed-at length with 
gratifying results. 

- In briogiog the conference to a close, the chairman tendered the 


_ thanks of the Commit‘es to those present for their attendance at 
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the conference and for the courteous manner in which they had 
placed their information at the disposal of the Committee. He 
hoped that, with the help of the information already supplied and 
the personal views of the makers before them, the Committee 
would be enabled to revise their proposed standard specification in 
such a manner as to meet the views and serve the best interests of 
all concerned. 


J. H. & Co, v. J. Warren & Co. 


Mp. Justicn CHANNELL, sitting with a special jury in the King’s 
Bench Division on June 9th, heard this action, in which plaintiffs 
claimed £300 for goods sold and delivered, and work and labour 
done, for the defendants in connection with the installation of elec- 
tric light on the ss. Frascati, The defendants’ case was, that there 
was a clause in the contract that plaintiffs should give the installa- 
tion a trial lasting five consecutive hours, but they had never 
done so.—The jury found that the defendants had accepted and 
used the installation.—Judgement for plaintiffs, with costs. 


Davis v. J. G@. Wurtz & Co., Lrp. 


In the City of London Court, on 10th inst., Mrs. Davis, the wife of 
a Cricklewood greengrover, sued J. G. White & Co, Ltd., con- 
tractors, College Hill, E.C., for £50 damages for having been 
poisoned by coal gas. We gather from the 7imes summary of the 
case that the Middlesex County Council last year began laying a 
light railway through High Street, Oricklewood, where the plaintiff 
helped her husband in his shop. The Willesden U.D.C. decided to 
have the roadway repaved, and the defendants were given 
both contracts. The plaintiff's case was, that the defendants’ 
men did their work so badly that they punctured 42 gas pipes in 
600 yards. The gas escaped, and while the plaintiff was standing 
outside her shop she swallowed so much gas that she became un- 
conscious. She was ill fora long time, and she now demanded com- 
pensation. The defendants denied that their men were careless, 
and they said the repairs were done as soon as possible.—The jury 
found for the plaintiff for £15, and costs were given on the higher 
scale on account of the public importance of the case. 


Wuarton v. YoresHire District) E.zorric 
Tramways, 


At the Dewsbury County Court last Friday, plaintiff, Sarah Emma 
Wharton, widow, sued the Yorkshire (Woollen District) Electric 
Tramways, Ltd., for £281 7s. 8d. for damages for injuries sustained 
in consequence of the alleged negligent driving of a car by one of 
the company’s servants. On January 1st plaintiff was crossing the 
road when she was knocked down by an electric car running from 
Ravensthorpe to Dewsbury. The driver stated that he was only 
travelling at the rate of four miles an hour. He spoke to plaintiff 
after the accident, and told her she ought to look out when she 
crossed a road, and she replied to the effect that she must have 
lost her head.—The case was adjourned. 


Co., Lrp., v. DuBois anD WILLIAMS. 


Tus case came before Mr. Justice Grantham and a special jury, in 
the King’s Bench Division on Friday last. It was an action by the 
company against the defendants, a firm of solicitors, for damages 
for alleged misrepresentation and breach of contract. Defendants, 
by their defence, denied that there was any breach of contract 
on their part, or that they made any of the alleged, misrepre- 
sentations. 

Mr, Montague Lush, K.C., Mr. Simmons, and Mr. Ernest Wetton, 
were counsel for the plaintiffs, and Mr. Rawlinson, K.0., and Mr. 
Wilkinson, appeared for the defendants. 

Mr. Lusa, in opening, said the action was brought by the com- 
pany to recover damages against the defendants for not making 
good an undertaking which they gave to plaintiffs under circum- 
stances which he would mention. The plaintiffs were the owners of 
some valuable patent rights in an electrical apparatus, which was 
being largely used now by many persons of distinction, which was in 
the nature of an electrical battery. The company was formed and 
incorporated with a small capital for the purpose of carrying on 
business in the sale of these articles, Phere were four directors, 
viz, Messrs. Bailey, Hedges, F. G. Lloyd, and Hodgkinson. 
Another person who was concerned was a Mr. Thomas, of Messrs. 
Thomas &Co. Thomas, counsel understood, was a company pro- 
moter, and in the years 1902-3 was desirous of buying the business 
and goodwill of the plaintiff company and selling it to a new com- 

y with a much larger capital, who would be able to make a much 

er business of it. Negotiations proceeded, and Thomas’s scheme 

was that he would carry this thing through by way of reconstruction, 

What Thomas wanted to do was to buy all the shares from the share- 

holders except the seven required as subscribers under the Act, 

and then bring out the new company, which he wanted to be called 

_ by the same name with: the addition of the word “parent.” In 

. order to carry out that plan it was necessary for the plaintiff com- 

pany to wind itself up and go into liquidation. Thomas instructed 
the defendants to act as his solicitors in the matter, and they did 


act. The scheme went to this length that the shareholders of the 
memes company executed transfers of their shares in favour of 

omas, but inasmuch as it was not certain that the scheme would 
go through Thomas executed retransfers back. An actual arrange- 
ment was entered into in August, 1902. 

Mr. Rawutnson, interposing, said his defence was that his clients 
ao acted as solicitors for clients throughout, and not personally 
af all. 

Mr. Lusg, continuing, said that at a meeting held on June 19th, 
Mr. Williams, one of the defendants, was present, and said in reply 
to a question by Mr. Campion, that he would undertake the regis- 
tration of the new company at the request of Mr. Graham Lloyd as 
soon as possible, and that he had the money. The company went 
into liquidation, and in liquidation it had remained, and defendants 
had never registered the company. 

Mr. Rawtinson said there was a direct conflict of evidence on the 
question of the undertaking. 

After hearing evidence, his LonpsHip said he had no doubt that 
Mr. Williams had made himself personally liable to pay the money 
to register the company, and he would have to pay to put the com- 
pany back in its old position. 

Mr. Raw inson said he wished to call evidence on the point, and 
the hearing was then adjourned. 

On Monday, when the hearing was resumed, Mr. A. E. WitLiams 
denied that he gave any personal undertaking on behalf of his firm 
to the plaintiff company. His firm had no interest in the matter 
except as solicitors. 

- Evidence was given to the effect that the cost of restoring the 
company to its original position would be £160. 

In the result the jury returned a verdict for the plaintiff company 
for £100. Judgement was given accordingly. 


Nationat Execrric Traction Co., oF 
ConsoLipaTeD Lonpon ProreRtizs, Lrp. 
Tus matter was before Mr. Justice Buckley in the Companies’ 
Winding-up Court on Tuesday, when counsel stated that the debt 
of the petitioners had been satisfied, as well as that of another 
creditor supporting the petition. 
His Lordship accordingly dismissed the petition. 


CORRESPONDENCE. 


Letters received after first post on Wednesday morning cannot appear 
until the following week. 


Disputed Results from a Refuse Destructor. 


In your issue of May 27th I notice in a letter which 
appeared from a director of Meldrum Bros., Litd., that “‘ as 
much as 15,000 lbs. of steam has been produced from one 
Lancashire boiler in an hour, this boiler being 30 ft. x 8 ft., 
and fired by unscreened refuse alone.” Now this seemed to 
me rather extraordinary, for I have never seen a test made 
with coal as fuel which has given such a result, and never 
read of one before either. As I thought my memory might 
be misleading me, I have looked up several authenticated 
tests, but cannot find any results approaching the remark- 
able results mentioned above, even when fired with coal. 
Perhaps you would oblige by giving some results obtained 
with coal as fuel. 


June 8th, 1904. 


Unbelieving Thomas. 


‘Fault Tests for Submarine Cables. 


I shall feel much obliged to any of your readers who can 
give me the following information :— 

1. When and where was the Blavier fault test first 
applied and described ? Who was M. Blavier ? 

2. When and where was the “ Cromwell Varley Loop ” 
fault test first applied and described ? 

8. Where can I find a description of McGill’s fault test ? 

4, When and where was the “false zero” toethod of 
balancing the resistance of a cable traversed by earth cur- 
rents first applied and described ? 

I remember trying the “false zero” method on the 
Western and Brazilian Co.’s cables in the end of 1874, but 
I cannot find any description of it in any of the 37 “B.A. 
Reports on Electrical Standards, 1862—67,” reprinted in 
1873 by-E. and F. Spon, or in Culley’s “ Handbook of 
Practical Telegraphy,” 1874 edition, or in Latimer Clark 
and Robert Sabine’s “ Electrical Tables and Formule of 
1871,” or any other book prior to any of these dates. 
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I am‘ anxious to record the dates and the origin of “‘ Sub- 
marine Oable Fault Tests” in the next or 17th edition of 
“ Munro and Jamieson’s Pocket Book of Electrical Rules 
and Tables.” 

I have just re-read the late Prof. Fleeming Jenkin’s 
Cantor Lectures on ‘Submarine Telegraphy,” delivered 


’ before the Royal Society of Arts on January 29th, 1866. 
Both Blavier’s formula and Varley’s loop test are described 


there, as well as Murray’s loop. Mr. John Murray, of 
Glasgow, first tried his test on board the Niagara during the 
first (or 1857) Atlantic cable expedition. 
Andrew Jamieson. 
16, Rosslyn Terrace, 
Kelvinside, Glasgow, 
June 10th, 1904. 


Condensation in Conduits. 
I notice in your very friendly criticism in the current 


issue of the Review, you refer to me as having forgotten 


about the air inside the conduit. 

This, however, is not the case, as I find with the tempera- 
ture changes in ordinary life, and taking into account the 
ratio of horizontal to vertical conduit, &c., in general use, 
that this circulation of air must be extremely small. For 


instance, taking as an extreme case, a conduit 100 ft. long, 


of which 25 is vertical, assuming free air circulation, and a 
4°-F, difference of temperature, the velocity is only 0°72 ft. 
per second ; and if there is one eq. in. of section for air in 
the conduit, this is only 18 cb. ft. per hour. In reality, 
bends, and all sorts of obstructions meet the air, so that this 
value will be much reduced. 

Even with free access of air, this quantity seems negligible 
compared with what must impinge on the outside of conduit 
when exposed, with ordinary ventilation, 3 ft. per second 
being quite a common velocity. 

Since, then, the quantity of moisture is a very small per- 
centage of the air impinging’ on conduit, I conclude the 
correct way to regard condensation is as indicated in the 
article. 

Also with regard to conduits buried in mortar, they appear 
to me to be less subject to temperature fluctuations and 
action of moist air, so condensation should be less in this cage, 


The Writer of the Article. 


Atavism. 


Among his other very excellent qnalities our friend Mr. 
Booth possesses in a marked degree the sense of humour, and 
an unbounded enthusiasm. Enthusiasm is so rare a virtue 
that one can forgive much in the man who possesses it, and 
even misplaced zeal has sufficient of the soul of goodness in 
it to merit pardon. The spectacle of a man so fired with 
enthasiasm that even “ his coat tails reached ignition tem- 
perature” was surely a sight for the gods. Jet ws, there- 
fore, not blame him. 

Most of the very entertaining matier in Mr, Booth’s letter 
(and Mr. Booth is always entertaining as well as instructive) 
bears neither on the article to which I alluded, nor on my 


- remarks, and the opinions he seeks to attribute to me are his 


own, not mine. incille.lachryme. 

I must plead guilty to an intense loyalty to my own pro- 
fession, but this does not imply that I see no faults in elec- 
trical practice. I may think the Briton the best fellow in 
the world, and the Lancastrian second to none, but I am not 
necessarily, therefore, blind to the faults of either. I once 


- heard a street. bawker crying “‘ stinking fish” ; he was pro- 


bably perfectly honest, but he was nevertheless a traitor to 
his trade. When I write articles booming gas-light, I ehall 
put myself on bis level. ‘The less said about contaminated 
atmosphere the better for ‘ F. B.’s’ lauded tube.” It is not 
my tube, nor did I laud it. But I will say this for it, that 
the contaminated atmosphere is due to “gas” and not to 
electricity. Besides, it was Mr. Booth who raised the point 
about contaminated atmosphere. ; 

Mr. Booth concludes by saying that there are systems 
twice or thrice as economical as the Welsbach, of which I 
appear to know nothing. The reference to Welsbach was a 
quotation from Mr. Booth’s article, notwithstanding ‘his 


triple note of exclamation, and I am well content—yea, even 


“placidly content ”’—to leave the booming of the others to 


gasmen. 
Mr. Booth thinks my paraphrasing of his remarks unfor- 
tunate. But, seeing that my object was but to accentuate 
his meaning, I seem to have been singularly successful, as 
Mr. Booth agrees absolutely with my rendering of them. 
I agree entirely that the worst kind of atavism is “ going 
backwards,” but fail utterly to find in Mr. Booth’s article that 


it was against this that he raised his voice. Surely, going back . 


to gas is not progress! No, sir ; in advocating a return to gas, 
our friend is leading a forlorn. hope, and I could not possibly 
satirise his attitude so forcibly as he himself does when he 
likens himself to the shipwrecked sailors, who, “in the 
absence of a capacity for other means of grace,” made a 
collection. It goes very much against my inclinations to 
take part in any controversy of this kind, as it was indelibly 
impressed upon me by an old employer “to avoid ink- 
slinging,” and, having entered my feeble protest, I have 
done. Much less would I desire to follow my friend into 
his prayer meeting. Should I have the temerity to do 
so, "twould be to plead that his exceptional talents and 
boundless enthusiasm might be diverted from the bye-paths 
of atavism and gas to the highway of electrical progress 
and light. 


Tramway Management. 


In answer to the letter rp by “ Assistant Manager,” 
I may state that I am not either personally or professionally 
prejudiced either for or against the employers or the 
employed. My letter was written as a note of warning or 
enlightenment. I still maintain that a “split turn” day is 
wrong in principle, unfair and unjust. I maintain-that the 
fundamental principle which leads to successful manage- 
ment is “harmonious” relations between the employers and 
the employed, and unless such relations do exist there can 
be no approach towards “‘ ideal” conditions. 

It is only a matter of time before a “common-sense " 
working day with gocd wages will be adopted, either by 
“amicable” arrangement or undesirable conditions. 
“ Assistant Manager” is certainly very lucky if he can get 


competent motormen at a short notice, for it is only a few 


months ago since a large Corporation were advertising in at 
least a dozen papers throughout Great Britain for motor- 


men ; the strike lasted several weeks and they did not get 


the men. Times have changed since “ Assistant Manager” 
had his strike experiences, because the organisation is now 
only just beginning to gain strength. 

Wm. R. Bowker. 


I read with some interest the letter in your issue of the 
27th ult., and the reply of the 3rd inst., relative to tramway 
troubles. I am afraid your correspondent Mr. Bowker has 
based his argument upon wrong premises, and the tenor of 
his communication rather leads one to think he is not entirely 
unbiassed, and he certainly speaks with either want of know- 
ledge as to the actual working conditions, or he is not placing 
the issue fairly before your readers, if, indeed, there is any 
issue at all, : 

The writer has had some little experience of tramway work 


extending into the teens of years, and therefore can claim some 


little knowledge upon the subject of which he is writing. 

Your correspondent makes an attempt to elevate the tram- 
way motorman into a very much more exalted position than 
circumstances warrant. Now, what are the true facts ? 
Take the whole body of motormen and conductors in the 
kingdom, and you will find that they are in the majority of 
instances derelicts from almost every class of employment. 

There is no technical knowledge required to make a man a 
motorman, and, in fact, some of the best motormen to-day 
are ex-soldiers, for the simple reason that they are men who 
have been used to discipline, and can usually be depended 
upon to keep their heads fairly cool. 

When I use the word “ derelict,” I can imagine my Union 
friends gnashing their teeth and suggesting I am lowering the 
general body of tramway employés, but such is, however, not 
the cage. A man may be for various reasons, over which he has 
no control, unable to earn a living at a trade,to learn which 
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he has, perhaps, spent five or seven years’ apprenticeship, 
and, as a consequence, he drifts into tramway work where, 
in the course of a very short time, probably a month or six 
weeks at the outside (and even less if he is of average 
intelligence), he can earn a comfortable living, and in my 
experience which is with a fairly large tramway, the supply 
of men far exceeds the demand by probably 100 to 1, and is 
it to be wondered at, considering that with such little training 
as is necessary, men who would otherwise have to work 2s 
labourers at labourers’ rate of pay, should be only too anxious 
to rush in and fill the vacancy where they can almost 
immediately earn 258, to 35s. per week of approximately, 
say, 60 hours, without hard labour, and I believe in most 
cases based upon a day of 10 hours, 

Just a word or two upon the “split turns,” about which 
such a cry is being made. .Probably the majority of your 
readers do not understand what the meaning of this may be. 
At certain hours of the day the traffic requires additional 
cars to run above the normal services. Such additional cars 
may not be required, at certain periods, for more than two or 
three hours, say in the morning, and again for a little longer 
period in the evening. 

Is it reasonable, fair or equitable to the employers of 
labour, whether they be a corporation committee, spending 


the ratepayers’ money, or whether it be the board of directors 


of a company, to ask them to pay men, who are already 
fairly paid for their labour, for a large additional amount of 
time for which they do not work ? 

I think the position is altogether untenable, and the 
sooner the men, whom Mr. Bowker seems to have such a 
knowledge of, begin to know on which side their bread is 
buttered, the better it will be for themselves. 

I should very much doubt the accuracy of Mr. Bowker’s 
statement as to some managers having dozens of men on the 
staff, paid, waiting in the event of a strike, and should think 
he is only referring to spare men who are kept to take the 
place of those who miss their turns, or who may be away 
from work for various causes. 

Another Manager. 


Municipal Appointments. 


As one who has recently escaped from such a municipal 
muddle as “‘ Don’t’’ so aptly describes in your last issue, I 
shall feel grateful if you will allow me to add a few words 
to his complaint. 

The nauseating manner in which party likes and dislikes 
are brought into prominence in municipal undertakings, and 
the consequent chronic state of disaffection that prevails 
amongst the staff, is surely answerable in a great measure 
for their indifferent success. 

I do not think it is too much to say that the rotten 
system of intrigue pervading such works renders the life of 
a straightforward engineer a burden. The worst faults of 
private enterprise are found magnified and cloaked in the 
canting phrases so dear to the average councillor. The 
“hunt with the hounds, run with the hare” policy, of 
necessity adopted by the chief engineer who would keep bis 
place, makes appeal to him worse than useless. I think this 
is the experience of “ Don’t,” myself, and a host of others 
who apparently lack the ability to crawl. * 

Once Bitten, Twice Shy. 


Invormation -WantED.—Mr. J. L. Brown, of 64, High 
Street, Sheffield, writes :—“TI should be glad if you could 
assist me, through the medium of your journal, to get one 
or two addresses of firms supplying model high-speed hot-air 
or gas engines, cheap grade, from about a ;),; to } u.P., for 
driving model dynamos.” 

“ INQUIRER ” writes :—‘‘I should be glad if any of your 
readers could kindly inform me of the name and address 
of the makers or suppliers of the small dry cells about 
lin, x lin, x }in. thick which were on the market about 
10 years ago, and if they are still obtainable,” - 
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THE GILBERT TERCENTENARY. 


SaTurRDAY last was a never-to-be-forgotten day in the annals 
of the historic town of Colchester, and in the proceedings of 
the Institution of Electrical Engineers. It was better than 
the annual Oyster Feast, although we cannot speak of this 
from personal experience. We once heard of a man, how- 
ever, who, being assured that the consumption of Colchester 
natives increased the appetite, declared, after swallowing 
eight dozen, that he felt no more hungry than when he 
started} Be this as it may, those who were “invited to 
spend the day in Colchester were afforded an intellectual 
treat, although they missed the succulent bivalve ! 

Some seven months ago the Institution, through its Pre- 
sident and Council (see the ExxcrricaL Review for 
December 18th, 1908, pp. 973 and 1005) presented to the 
ancient East Anglian borough an historical picture, painted 
by: Mr. A. Ackland Hunt, and exhibited in Manchester 
so long ago as 1876, of William Gilbert demonstrating 
electrical experiments before Queen Elizabeth and members 
of her Court, the group including Drake and Raleigh. 
Saturday was made the occasion of its formal reception and 
unveiling, and various other interesting ceremonies in con- 
nection with Dr. William Gilbert, physician to Elizabeth 
and James I., author of “ De Magnete,” and the father of 
electrical science. 

The visitors travelling from London to take part in the 
tercentenary commemoration included Mr. Robert Kaye 
Gray, the President of the Institution ; Messrs. J. E. Kings- 
bury and W. H. Patchell, Vice-Presidents ; Mr. 8. Dobson, 
member of Council, and Mr. Lloyd, the secretary ; Profs. 
Ayrton, Perry, J. D. Everett, Fergusson (who had travelled 
from Scotland to be present); Dr. Silvanus P. Thompson, 
Dr. Larmor, Dr, Walmsley, Mr. Martin Roberts and Mr. 
Probert, of the G.P.0., Mr. Conrad Cooke (one of the 
secretaries of the Gilbert Club), members of the Press, and 
others. 

The party left Liverpvol Street Station at 10 a.m., 
arriving at Colchester at 11.20. From the station they were 
driven to the Town Hall, where the Mayor received his 
guests, Light refreshments having been served in the 
Mayor’s parlour, the assemblage walked to “ Tymperleys ” 
(Dr. Gilbert’s birthplace), and afterwards to Holy Trinity 
Church, where he is buried, and where the monument erected 
to his memory was dilated upon by Dr. Thompson. A visit was 
paid to the electricity works, presided over by Mr. A. R. 
Sillar, the borough electrical engineer; to St. Botolph’s 
Priory and to the Castle, and then an adjournment was 
made for a most recherché luncheon in the Moot Hall, served 
in excellent style. 

After honouring the loyal toasts, the Mayor, in a very 
appropriate and happily-turned speech, desired the company 
to join with him in a silent toast to the memory of 
Colchester’s great citizen. He next extended to the visitors 
a cordial welcome to the town, and after Mr. Gray had 
returned thanks to the Mayor and Corporation, for the right 
royal way in which they had received théir guests, seconded 
by Prof. Perry, in his well-known humorous vein, an 
excursion, lasting some two and 4 half hours, was made 
through the country which Constable loved so well for its 
landscapes, a halt being made at Dedham for the visitors to 
inspect the church. 

On returning to the Town Hall areception was held in the 
Mayor’s parlour and then the unveiling ceremony was 
charmingly performed by the Mayoress, amid great applause. 
Mr. Gray followed with a little act as spontaneous as it 
was graceful; the gift of a handsome neck chain to the 
lady as a memento of the évent and as a “ chain of office !” 

Prof. Thompson next delivered an interesting address, 
describing the progress that had been made in discoveries 
concerning the great scientist. Having expressed the 
pleasure it gave him to find in Colchester itself such recog- 
nition of the merits of the man on whose behalf he and 
others had worked for 14 or 15 years, he said in 1889 there 
was not a single line of Gilbert’s handwriting known, but in 
the year 1895 he turned up at the Record Office a medical 
certificate containing a signature of Dr. Gilbert, and since 
then four others had been found in the books of St. John’s 


* College, Cambridge ; another was found on the title page of 
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an Aristotle, and two more had since been discovered. It 
had also come to his knowledge that the last volume of the 
Cecil Papers contained a letter by Gilbert, dated 1599. It 
was a report concerning the health of the Countess of Derby, 
who was suffering from a Tertian ague. Of this letter the 
Professor produced a photograph, adding that he would 
present a permanent copy to the town of Colchester. He 
appealed for the co-operation of all East Anglians who 
cherished the memory of Gilbert to set on foot a systematic 
search in the parish records of East Anglia. He felt also 
certain that if the records in Colchester Castle were carefully 
searched, they would give further facts concerning Gilbert 
and his family. 

Dr. E. L. Fenn then asked the Mayor, on behalf of-the 
borough, to accept an interesting relic of Gilbert—an 
important document connected with the great man. It 
was a fortunate thing that, in the early part of this year, 
he happened, in turning over a box of papers, to come 
across a document signed and sealed by Gilbert, which, he 
boped, would be kept in the Town Hall as long as it should 
ast. 
The Deputy-Mayor thanked Dr. Fenn on behalf of the 
Corporation and the town for this kind gift. He understood 
this document would be exhibited on one side of the com- 
memoratiou picture, and the photograph promised by Prof. 
Thompson on the other. 

Prof, John Fergusson, who, it was explained, had left 
Scotland the previous day in order to~be present at this 
function, moved a vote of thanks to the Mayor and Mayoress 
of Colchester for the conduct of the business of a most enjoy- 
“able day, in which the visitors had seen a number of interest- 
ing things. He had the honour of being introduced to 
Gilbert by his old professor, now Lord Kelvin, long ago, and 
from that day he began “collecting” Gilbert. He 
believed that a copy of “De Magnete,” which he had 
procured for one shilling, was now worth ninety guineas. 
He paid a tribute to the devotion shown by Prof. Silvanus 
Thompson in elucidating interesting facts regarding Gilbert. 

Alderman C. E. .Egerton-Green, in seconding, said the 
Mayor had thrown his heart into the conduct of all the 
varied ceremonies during a day whose success was largely 
due to his initiative and energy—a tribute with which we 
are in cordial accord. 

The vote of thanks was carried by acclamation, and the 
Mayor, in responding, promised each of the visitors a photo- 
graph of “ Tymperleys.” 

The proceedings, which had been graced by the presence 
of many ladies, then closed, and the visitors returned to town 
by the 7.2 p.m. train. 

A notable feature of the day’s doings was the clock- 
work regularity with which they were carried out, 
a fact on which the Mayor and Council are to be 
heartily congratulated. Not even the great railway 
which serves the Eastern Counties, and which holds 
the record amongst British lines for. punctuality, could 
have kept more exact time. We noticed one hat, 
and only one, which, we suppose, was the nearest modern 
approach to the Gilbertian head-gear of a bygone 
age. It was-a cross between a Trilby, a sky pilot’s, 
and a Dick Turpin hat, but it possessed only two corners 
instead of three. The remainder of the party, with few 
exceptions, slaves to habit, wore tall hats, and tall hats are 
an abomination—except for taking off to ladies ! 

The day was dull and rather cheerless, and even the ultra- 
marine tie worn by one of the guests failed to give that 
exhilarating effect to the drive through Constable’s country 
which a gleam of sunshine would have produced. 

The English translation of the “De Magnete” of Dr. 
William Gilbert, prepared by a committee of the Gilbert 


Club, from the famous and rare original folio Latin edition. 


of 1600, was completed in 1900. 

The work of revision for the press has devolved mainly 
upon Dr. Silvanus P. Thompson, and the Rev. W. C. 
Howell, M.A. Our estimation of Dr. Thompson’s labour of 
love was expressed in our eulogy of Gilbert, published in 
the issue of the Review, to which we have already referred, 
in the following words :—“ We cannot conclude this brief 
appreciation without expressing our indebtedness to Gilbert’s 
Prof. 8, P. Thompson, whose it has been to 

er together the scanty records of his life, and to embody the 


fruits of his labours in pamphlets in a style worthy of the 
subject and the author.” The ceremonial of last Saturday 
was a worthy recognition at the hands of the accredited 
representatives of English electrical science of the extra- 


ordinary attainments of Dr. Gilbert, and to honour his 


memory is to honour ourselves. 


BUSINESS NOTES. 


Electrical Wares Exported. 


WEEK ENDING JunE 167TH, 1908, WEEK ENDING 14ru, 1904, 
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Adelaide .. ee Value £199 Alexandria .. Value £100 
Auckland .. ae Bangkok .. es 
Bahia. Teleg. cable .. .. 9,623 ” Elec, machinery .. 90 
Buenos Ayres 172 | Brisbane .. es 
Calcutta ° ee .. 650 | Buenos Ayres, Elec. stm. crane 1,250 
Cape Town ., os Teleph, cable.. 860 
ChannelIsiands .. oe Calcutta .. oe 
Durban 805 | Cape Town.. oe oe 
East London 246 Christchurch ee 54 
Fremantle .. 108 lombo .. os 
Halifax. Teleg. cable .. 5,070 | - ” Elec. machinery .. 149 
Hamburg .. 40 | Copenhagen oe 
Teleg. mat, .. 120 | Durban 502 
Hong Kong .. aN eo 214 East London oe eo 
Kobe .. oe 48 Elec, machinery 180 
Madras be 178 Fremantle .. ee on. 
North Sea. Teleg. cable 5,958 ” Elec. machinery.. ~ 36 
Otago.. eo on 2385 Gibraltar .. oo 
Paris. Elec..machinery.. .. 880 | Hamburg .. .. 164 
Pernambuco. Teleg.cable .. 4,202 Hobart . oe se 68 
Perth .. 34 Hong Kong .. 
Port Elizabeth 882 | Iquique ee | 
Rockhampton 78 | Karachi 23 
Shanghai 125 Libau.. oe 
Singapore .. 54 Lisbon. Teleph. mat. .. 70 
Stettin ee 56 adras se oe ee 15 
— xe 55 ’ Elec. machinery 288 
ictoria, B.C. Melbourne. Elec. machinery... 106 
Yokohama .. ee 800 | Otago.. oo 
Port Elizabeth .. oe 1,496 
Rio Janeiro.. 853 
Teleg. mat. .. 167 
St. Petersburg .. ay 
Santos 80 
Sekondi .. so 65 
Shanghai. Teleg. mat... 52 
Singapore .. ee ee 
» Elec, machinery 938 
Total £80,868 Total .. £11,716 


Foreign Goods Transhipped. 

. Cape Town. Elec.apprts. Value 188 
East London. Elec. mat. ee i221 
Otago. Teleg. apparatus oe 


phone Construction and Maintenance Co., has been manufacturing 
telephonic apparatus in this country for over 20 years, and has made 
periodical changes in its factories and their /ccale, in order to keep 
abreast of the times, and to manufacture economically, is among the 
few British electrical firms who have thought it worth while to be 


. represented at the St. Louis International Exhibition. We do not 


doubt that the company will gain in prestige from being repre- 
sented at a show which, during the course of this year, will be 
visited by many thousands of possible customers from Europe and 
other foreign parts. The Exhibition is an event of great interest 
from an electrical point of view, and its importance becomes greatly 
increased by reason of the many electrical and engineering conven- 
tions which are to be held there during the next few months. The 
Consolidated Co. has sent us a copy of a neat and handy leaflet 
which it has prepared for distribution at the Exhibition. It contains 
illustrations of the company’s various feeder panels, fuseboards, 
main and other switches, also circuit-breakers, and exchange and wall 
patterns of telephones and telephone switchboards, as supplied to 
British and Colonial Governments. Some of these special lines 
were shown in the Exzorrican Revinw for November 13th, 1903. 
We have also received a full detailed list of the actual apparatus 


‘which is placed on exhibition by thecompany. It includes numerous 


apparatus such as have been supplied to the British Post Office, the 
War Office, the Admiralty, i¢. relays, lightning arresters, trans- 
mitters, condensers, change-over switches, linesman’s detectors, anti- 
shock receivers, portable apparatus as used inthe Navy ; also long- 
distance telephones of different patterns, as used for railway work 
on the South-Eastern, Great Central, Midland, and other railway 
systems. The automatic inter-communication instruments, of which 
we gave an illustrated description in our issue of November 6th, 1903, 
are also represented. Apart from Ly agar apparatus, there are 
many specimens of Consolidated work in switches, circuit-breakerr, 
switchboard panels, fuse and distribution boards, and so on, but our 
available space does not permit of mentioning these in detail. 


Book Notices.—‘ Subject List of Works on Electricity, 
Magnetism and Blectrotechnics inthe Library of the Patent Office.” 
London: Darling & Son, Price 6d, 
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The Electrical Plant at Croydon Polytechnic.— 


We give herewith a couple of views illustrating the new generating 
plant which has been installed at the Croydon Polytechnic for 


NationaL Gas at Croypoy PoLyTEcHNIc. 


lighting the premises and for experimental work. The plant com- 
prises a 40-H.P. National gas engine of the makers’ latest type, with 
& maximum pressure of 400 lbs. per sq. in. on working stroke, 
necessitating a 3-ton fly-wheel. The engine has magneto ignition, 
and it drives, by means of a belt, a Mather & Platt 20-xw. double- 
current dynamo giving 230 volts continuous or alternating. The 


M. & Dynamo at Croypon 


combined plant has a guaranteed efficiency of 26 cb. ft. of gas per 
Kw.-hour. We understand that the silencer fitted to the exhaust is 
especially good in its action, a faint puff from the pipe being the 
only indication that the engine is running. The installation of the 
plant was superintended by Mr. Minsbridge. 


A Cape Colony Contract.—Messrs. Mather & Platt, 
Ltd., have just been awarded by the Admiralty the complete con- 
tract for the whole of the plant to be erected at the Dockyard, 
Simon’s Bay, Cape Oolony, for supplying electricity for lighting 
and power. The contract covers :— 

1. Two boilers of Babcock & Wilcox’s make, each capable of evaporating 
8,000 Ibs. of water per hour, and working at a pressure of 160 lbs., ‘anaes with 
feed — and all the piping. 

2. Two steam dynamos, each set comprising a two-crank compound double- 
acting engine, by Browett-Lindley, direct coupled to a Mather & Platt 200-xw. 
multipolar shunt-wound dynamo, to give this output at any pressure from 
250 volts to 220 volts, and to carry 25 per cent. overload. 

8. A surface condenser, with steam-driven air-pump and motor-driven cirou- 
lating pump. 

4, Overhead travelling crane. 

5, Storage battery of 500 ampere-hours capacity. 

6. Booster for charging the above battery. ; 

7. Two portable motor-generators, to convert the 220-volt current to any 
pressure between 80 and 110 volts for use on ship circuits. 

8. Switchboard with two dynamo panels, battery panel, motor panel, and 
six feeder panels, all ted with 'y instruments, switches, and fuses. 

9. A large number of motors for the workshops, varying in power from 
6 B.u.P. to 50 B.H.P., together with starters, all connections, testing instru- 
ments, &c, 

Trade with Egypt.—Any of our readers who may be 
interested in trade with Egypt can obtain information in con- 
nection therewith through the British Chamber of Commerce of 
Egypt by applying to the office of the Egyptian Gazette, 36, New 
Broad Street, London, E.C., where particulars will gladly 
be afforded to those thinking of opening up a trade in Egypt. 
The imports into Egypt in 1903 show an increase of two millions’ 
over those of 1902. i > 


British Electric Car Co.—The adjourned meeting of 
creditors of the British Electric Car Co., Ltd. (in liquidation), was 
held at Manchester on 8th inst., Mr. T. F. Wild (liquidator) pre- 
siding. The Manchester Courier says, in reference to the matter, 
that i a meeting held in January last the following resolution was 
passed :— 

That in the opinion of this meeting the Receiver and manager of this estate 
be requested, in the interests of the creditors, to negotiate for the sale of the 
business as a going concern on such a basis as may be agreed between him and 
the members of the committee of creditors. 

Following the January meeting, the business of the company has 
been continued by the Receiver and manager, and the statement of 
accounts showed that this trading had resulted in a profit of some £500, 
and, having regard to the fact that various onerous contracts existed 
at the date of his appointment, it was thought that the result was 
not unsatisfactory. The chairman stated at last week’s meeting that 
efforts had been made to sell the business as a going concern, but 
without success, and it was at last thought that the general body of 
creditors should have an opportunity of measting the committee and 
himself to discuss what should be done in the future. They had 
carried on the trading at a small profit. Several suggestions were 
made with a view of continuing the business. One of the members 
of the committee thought that a syndicate might be formed, and the 
business carried on under new management. There was, however, 
the question of providing a working capital which stood in the way 
of making an accelerated move in that direction. The following 
resolution was agreed to:— 

That, having heard the reports of the liquidator and the committee of 
creditors, this meeting resolves that the matter remain in the hands of such 
committee, with the request that they formulate a scheme for the purchase of 
the business, and ascertain, by way of letter, the willingness or otherwise of 
the creditor: to subscribe thereto, and, if sufficient support be not obtained, 
the scheme be abandoned. 

New Form of Double-Beat Valve.—An exceedingly 

neat device for double-beat valves is contained in the Green valve 
supplied by Messrs. Holden & Brooke, of Manchester. The 
ordinary double-beat valve consists of two valves rigidly attached 
and supposed to seat themselves simultaneously on two seatings. 
One valve opens against, and the other opens with, the pressure. 
Much trouble is experienced with these valves, for the body 
becomes distorted, and the two valves will not seat either together 
or squarely upon their distorted seats. To obviate this the new 
valve is made with separate valves and spindles. Each spindle 
passes out through a gland in one of the end covers, and outside 
‘the body it terminates in a head jointed toa lever. One lever has 
its falcram between the valve and the point where power is applied. 
In the other the valve rod and fulcrum change their relative 
positions. In each the fulcrum is a pair of short links jointed to 
the lever, and upon the cover flange. At the extreme end of the 
levers are jointed nuts, which engage with right and left-handed 
screws on acommon handle rod. By turning the hand-wheel the 
lever ends are approached to each other, or recede, and by virtue of 
the type of levers, the valves both move the same way together. 
The seating of one valve may, of course, occur before the other, but 
both must become equally seated at the same pressure so far as 
regards the power applied, and as both valves may be free to 
swivel on their spindle, the seating is regular and even. Many of 
the faults of the double-beat valve are thus quite removed, for there 
are only two fixed points, and one valve can only reach its seat 
firmly by the reaction of the other upon its seat, Hither valve can 
be ground in without consideration of the other one, and this is a 
great improvement in itself. 


Henley’s New Works.—Plans of extensive new works. 
to be erected at Northfleet by Henley’s Telegraph Works Co., Ltd., 
have been passed by the U.D.C. The works will be 700 ft. long by 
140 ft. wide. 


The Printing Trades Exhibition—We are informed 
that the following awards have been granted for electric motors 
shown at this Exhibition, which was held recently at Islington :— 
Silver Medal and First-class Certificate.—Electromotors, Ltd., Openshaw. 

Manchester. 

a and First-class Certificate.—J. H. Holmes & Co., Newcastle- 
-Tyne. 
Bronas Medals, —Electromotor and Dynamo Co., London, and H. F. Joel, 

London, 


Private Telephone Installations.—Messrs. Stegmann 
and Co., of Clapham, have just completed six outdoor telephone 
installations at Castle Cary, Somerset, some of which extend for 
miles along.country roads, and are mostly pole work. They have 
also installed an intercommunication system, connecting the whole 
of the extensive candle works of Messrs. Price & Co., Ltd., at 
Battersea, and have put in additional telephonic extensions at the 
Wandsworth and Clapham Union. 


Bankruptcy Proceedings.—At a sitting of the London 
Bankruptcy Court, held on June 9th, before Mr. Registrar Hope, 
€. M. Downie, electrical engineer, 4, Bloomsbury Street, and 15, 
Dyott Street, W.C., trading as the Lighting Corporation, attended 
for public examination, upon accounts showing total liabilities, 


. £1,827 (unsecured, £1,435), and net assets £388, after deducting 


£142 for the preferential claims, In the course of his examination 
by E. L. Hough, senior Official Receiver, the debtor stated that from 
Februar;, 1897 to 1899, he and Mr. F. G. W.° Adams carried on 
business in partnership as suppliers of electric lamps and accessories, 
for the greater part of the period at 24, Newman Street, Oxford 
Street, W. In September, 1899, Mr. Adams was made bankrupt, 
and the partnership liabilities amounted to £450; witness subse- 
quently paid £325, and had not since been called upon to pay the 
remainder. From October, 1900, to March, 1903, he was successively 
employed to manage two companies, the last being the Lighting 
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Corporation, Lid., which concern in the latter month passed into the 
hands of Mr. Singleton, as Receiver acting for the debenture holders. 
‘In March, 1903, witness purchased from the Receiver the goodwill 
of the company’s business, together with its stock-in-trade, effects, 
and leases for £750 (which he paid with borrowed money), and 
relinquished a claim against the company for £400 commission. 
The purchase was not actually completed until last January, the 
business in the meantime being carried on by Mr. Singleton on 
witness's behalf. Since January witness had continued the business 
at both addresses under the style of the Lighting Corporation. 
There was no partnership deed between him and the lenders of the 
£750 in connection with that or any other business. Whilst Mr. 
Singleton carried on the busines*, accounts were kept, showing that 
the payments exceeded receipts by £806, but new book debts were 
created, and new stock purchased, fo it did not follow that a loss 
was made on the 1903 trading. In order to pay that £806 to Mr. 
Bingleton, witness sold for £650 the lease of 4, Bloomsbury 
Street, and 5, Charlotte Mews, adjoining. He attributed his failure 
to the non-fulfilment of promises by certain persons to provide 
capital for the business, to a loss of about £1,000 on the partnership 
with Mr. Adams, to want of capital, to bad debts, and to loss on the 
trading. The two last-named items accounted for nearly £500. 
The debtor admitted that he had been insolvent since 1899, and that 
when he purchased the Lighting Corporation business in Marcb, 
1903, he had a deficiency of £510. Questioned regarding a claim of 
£250 made by the Electric Light Insurance and Maintenance Co. 
(1904), Ltd., in respect of a dishonoured cheque for that amount, the 
debtor said he agreed, in April, 1903, to subscribe for £2,000 shares 
in that company, on the understanding that he was to have the supply 
of their electric lamps and plant. It was a verbal arrangement 
between himself and the secretary, and subsequently the company's 
managing director joined in the negotiations. In accordance with 
that agreement, witness gave a post-dated cheque for £250 on 
account of his shares. He could not say the date, but it was 
probably November, 1903. He had not that amount to his credit on 
that date, but he fully expected to be able to borrow it on the 
_ Security of his contract with the company. [Before the cheque fell 
due, however, he was given information by certain employés of the 
company which caused him to doubt its solvency, and he conse- 
quently did not honour the cheque. 

The Official Receiver examined the debtor at some length regard- 
ing this transaction, and eventually remarked, “ It looks very much 
as if, after giving this post-dated cheque, you could not meet it, ana 
wanted a reason for not taking up the shares.” The debtor persisted 
that he could have obtained the £250 on the security of the ccatract, 
but did not do so because of his doubts of the company’s solvency. 
The household furniture at his residence was the property of his 
wife, who had a private income. This was witness’s first failure. 
After some further questions by creditors, the examination was 
ordered to be concluded. 


Earthing Device.—In connection with the corre- 
spondence which has recently appeared in our columns, and our 
leading article of last week, on the subject of steel conduit for 
electric wiring, &c., Messrs. A. J. Beaumont & Co., of 16, Stonegate, 
York, have sent us particulars of their safety apparatus and earthing 
device, which combines house service cut-outs, main switch and 
eatthing device. The apparatus consists of a slate or porcelain base, 
on which are fitted terminals for the street cables, and on-one side 
terminals for meter (if desired), It is fitted with a D.P. main 
switch and a fuse on each pole, also terminals for the house cable, 
and the earthing terminal in the centre, to which the conduit should 
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be connected, On the positive or line side isa switch carrying a 
fuse which is held in position by a heat coil; in case of a leakage 
of °25 ampere, or the breakdown of the cables to the metal condvit, 
the solder of the heat coil immediately melts, liberating the switch, 
and cutting off the current. It is therefore claimed that a permanent 
earth is provided, so that all danger from shock is prevented. 
Messrs. Beaumont have also a similar device for switchboards and. 
motor circuits, &c. 


Trade Announcements.—The Northampton Accu- 
mulator Co, has commenced the manufacture of the “N. A. 0.” 
accumulators at West Bridge Works, Northampton. Mr, A. 
Schanschieff, whose name is well known to our readers in connection 
with storage battery work, is the company’s chief engineer. An 
illustrated catalogue has just been issued from the press describing 
the battery for lighting and central station use, also for motor cars 
and electric traction service. The battery is claimed to be the ont- 


come of 20 years’ experience, and the plates are said to possess all 
the advantages of pasted plates, though they are as solid as those 
of the Plantétype. It is claimed that. on account of the homo- 
geneous structure and continuity of the paste, and of its high 

rosity and consequent large capacity, fewer plates are required 
Tor a given output. ~The- double interlocking grid, which locks the 
active material in, is said to be so secure that the paste cannot be 
knocked out without completely destroying the grid. The active 
material is solid, and in one continuous piece inside the plate. 
Drawitgs of the grid are given, and some specimen discharge 
curves. Full working instructions appear in the list, and 


: particularsas to capacities, weights, and pricer, are tabulated. 


The Planiawerke Aktiengesellschaft fiir Kohlenfabrikation, of 

Ratibor, O.8.,, have removed their offices to Berlin, N.W. 7, 
Dorotheenstrasse 45. : 
* Messrs. Vandam, Marsh & Co., Ltd., of London, Birmingham, and 
Manchester, will in fature be known as Messrs. Marsh, Son & Co., 
Ltd., Mr. A. Vandam, late of this firm, having left and gone to 
South Africa. The above firm, under its new name, will be issuing 
avery much-extended catalogue, embracing many fresh lines and 
novelties, which will be ready early in July. 

Mr. H. Lee has removed to large premises at 410, Holloway 
Road, N., to which address all communications should be sent. 

The Unbreakable Pulley & Mill Gearing Co, Ltd., have just 
appointed Mr. F. J. Hill (trading as Death & Ellwood), Joseph 
Street, Leicester, as their agent for the sale of ‘“ Unbreakable ” 
ome and general mill-gearing in the town and county of Leicester. 

. Hill has showrooms, and will hold a large stock there. 


Portsmouth Dockyard.—The tender for the erection of 
a generating station for the electric light in Portsmouth Dockyard 
has been let to Messrs. Kirk & Randall, of Woolwich. The contract 
for mains has not yet been given out. 


Dissolutions and Liquidations.—A petition to wind 
up Shippey Bres., Ltd., has been presented by Canadian Motors, 
Ltd., creditezs, and is to be beard in the Courts on June 21st. 

_ Messrs. W.G. Pearson and W. H. Lake (Pearson & Lake, accu- 
mulater manufacturers, of Dirleton Road, West Ham) have dis- 
solved partnership. Mr. Pearson, who will attend to debts, will 
continue the business under his own name. 

Messrs. G. Newby, jun, and T. Wray (Newby & Wray, electrical 


- engineers, Imperial Chambers, James Street, Harrogate) have dis- 


solved partnership. Mr. Newby will attend to debts, and will 
carry on the business in his own name at the above address. Mr. 
Wray has taken offices and showroom at Petergate, James Street, 
where special attention will be devoted to lamp and installation 
testing. 

Messrs. A. W. Marshall and Mr. W. Wcods (Marshall & Woods, 
electric light engineers and. manufacturers, Gray’s Inn Road, W.C., 
and elsewhere) bave dissolved partnership. .Mr. Woods will con- 
tirfue the business under the old style, ana will attend to debts. 

Messrs. A.G. Enock, C. W. V. Biggs, and H. C. H. Shenton 
(Enock, Biggs & Shenton, consulting civil and electrical engineers, 
of Westminster) have dissolved partnership. 


Motor-Wagon for Tramways.—The Huddersfield Cor- 
poration has just acqui:ed a motor-tower wagon for use in con- 
nection with the maintenance of the tramway ove head conductors. 
The vehicle was built by Messrs. Thornycroft, of Chiawick, and is 
fitted with one of their 20-.P. petrol motors. 


Roumania,—A company has just been formed in Brussels 
with the title La Société de Braila Tramways et Eclairage Elec- 
triques, aud with a capital of £100,000, to acquire from the Helios 
Electrical Co., of Ehrenfeld, Cologne, concessions for the electric 
lighting of Braila, and for the working of a system of electric 
tramways in that city. 


French Rolling Stock for England.—It is reported 
from Paris that the Metropolian Railway Co., London, has just 
placed contracts in France for 280 electrical cars. The order has 
been divided between Les Ateliers du Nord de la France, of Blanc 
Misseron, Les Ateliers de Construction d’Ivey, La Compagnie de 


‘Construction de St. Denis, Messrs. De Dietrich & Oo., of Luneville, 


and Messrs. Desouches, David & Co., of Pantin. 
The “ Olaf” Fuse Carrier.—We regret to find that the 


description which we gave of the “ Olaf ”-fuse carrier was yendered 
somewhat hazy by an error which occurred at the printers After thc 
page had finally left editorial hands, The description should have 
read thus:—“ The novelty of tbe board is in the fuse carrier (prov. 
prot.), which is constructed with solid metal tongues and heavy 
clamping nuts. It is provided with alternative channels (in and 
out of sight) for the fuse and for 500-volt circuits; the arrangement 
permits of 54 in. length of fuse wire being inserted.” The lavatory 
bolt switch described in our last issue is the invention of Mr. J. 
Lightfoot, a Manchester contractor. Messrs. Ward & Goldstone, 
who make the “ Olaf” fuse carrier, have issued a new catalogue of 
their various special lines in electrical accessories, &c. 


Refase Destructors.—Messrs. Meldrum Bros, Ltd., 
Timperley, near Manchester, have just secured the order for a refuse 
destractor to be erected at the Sewage Works, Twickenham, the 
power to be used for sewage pumping. 


The Zoelly Steam Turbine.—A large synditate has 


been started by some of the foremost German firms, (among them 


Friedrich Krupp, Bssen, the North German Lloyd, and the 


Vereinigte Maschinenfabrik Augsburg u. Maschinenbaugesellschaft 
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Niirnberg) for the exploitation of an improved type of the Zoelly 
steam turbine, just brought out by the Swiss firm of Escher, Wyss 
and Co., Ziirich. The turbine is a multiple stage parallel flow tar- 


. bine.in which the steam is conveyed to the running wheels through - 


_ guiding wheels, so as to have in the high-pressure stage a partial, 
aud in the low-pressure step a full charge of steam. There is one 
running wheel between each two guiding wheels, the latter’ being 
fitted steam-tight into the turbine casing; the running wheels are 
mounted on a common shaft, traversing the whole length of the tur- 
bine. On the rims of the discs are mounted the turbine buckets, 
which have the ferm of relatively long rays, their cross-sections 
increasing at a regular ratio from outside inwards towards the axle 
of the wheels, so as to maintain constant the specific strain through- 
out the length of the bucket, and to secure great strength with 

to both centrifugal force and steam pressure. Comparatively 
high wheel diameters, and accordingly great peripheral speeds, may 
thus be adopted, allowing of a much swaller number of stages being 
used than with steam turbines of other systems. The regulation of 
the turbine is secured very efficiently by means of an extremely 
sensitive spring governor, including a servomotor, the admission 
‘pressure of the steam being altered according tothe load, A further 
feature is the fact that the turbine shaft is carried by a base-plat~ 
quite independently of the turbine casings, so as to avoid any actss2 
of the steam heat, or of the thermal expansion of the turbine 
casings on the bearings ; the latter, moreover, ara so arranged as to 
be readily accessible. The safety of working is ensured largely by 
the absence of compensating pistons, the great clearances between 
the moving and stationary parts of the turbine, the simplicity and 
solidity of the running wheels, the small number of the latter, &c. 
A turbine direct-coupled to a polyphase-current generator built by 
the Siemens-Schiickert Werke, is being operated in the workshops of 
the company, giving an output of 600 H.P. 


Imports of Foreign Electrical Machinery.—The 
value of the imports of foreign electrical machinery into this 
country during last month is returned at £35,887, as compared with 
£39,588 in the preceding month, and £37,466 in May last year. So 
far as the year has gone there has been a decrease in these imports 
from £260,505 in the first five months of 1903 to £214,811 in the 
five months ending with May last. 


Catalogues and Lists —The Sunszam Lamp Co., of 
Gateshead, have sent us a circular relating to the oil switches of 
Messrs, A, Reyrolle & Co., Ltd., for whom they are sole selling 
agents. The list describes a 50-ampere 600-volt switch suitable for 
multipbase and direct current power circuits; it isa new design of 
triple-pole switch, and special attention has been given to ensure 
reliability under severe operating conditions. Special precautions 
have keen taken to obviate an arc and to simplify the connections ; 
the switch has only one moving part, and is quick-break, a double- 
break being provided on each pole; the six contac's are mounted on 
a stout asbestron cylinder. The moving contacts consist simply of 
three solid copper blocks, embedded firmly in a triangular asbestron 
carrier, revolving with the operating spindle. The framework 
consists of one casting, designed to shield the switch and to enclose 
the porcelain terminal blocks. It is claimed that the break occurs 
simultaneously on all three poles. In opening the switch a solid 
body of oil is put in motion and forced past the contacts, thus 
promptly extinguishing any arc. The oil receptacle can be removed 
at any time without loosening any of the connections or interfering 
with the mechanism of the switch ; the terminals have been specially 
designed to facilitate wiring, the framework of the switch is designed 
for an earth connection, and the switch itself is perfectly water- 
proof, and can be used out-of-doors, on cranes, &c., on board ship, 
or in mines. A copy of this illustrated circular (No. 13/4°4) can be 
obtained on application to the Sunbeam Co. 

Mr. F. T. Down, of 6—8, Crutched Friars, E.C., has issued a new 
list relating to tramcar replacing frogs. 

“An All-British Line” is the title of a little pamphlet received 
from the Brush ExvzorricaL ENGINEERING Co., LtD., and it con- 
tains illustrations of their steam and electric locomotives, electric 
railway carriages, electric tramcars, open and closed, single and 
double-deckers, electric watering and cleaning cars. 

The Co. have in 
_circulation among the trade this week an attractive little booklet 

(No. 65). The company’s numerous telephonic apparatus is detailed 
in some 32 pp., particulars of recent reductions in prices Leing 
given. 

The Sturtevant Encinergina Co., Lrp., of Queen Victoria 
Street, B.C., bas issued a sheet of illustrations showing its standard 
types of British-made motor and dynamo ccntrollers for electric 
lifts and cranes, theatre heating, switchbcards, and other purpores. 

A very neatly-arianged catalcgue of convenient size has been 
brought out by the & Pump Wonks, of 
179, Queen Victoria Street, B.C, giving details and views of their 
cooling towers, condensers, feed-water heaters, air pumps, &c. An 
accompanying leaflet describes the Blake & Knowles oil separators. 

A catalogue of Evershed’s electric gauges has been received from 
Messrs. Eversuep & Ltp, of Chiswick. Illustrations 
of their volt and ampere gauges, including the sector, dead-beat, 
and portable patterns are given, prices being tabulated, and scale 
diagrams shown. Some drawings are included, showing the 
positions and dimensions of holes that have to be drilled in switch- 
boards to receive the instruments. A smaller list has been issued 
by the same firm containing a summary of the contents of the full 
catalogues of electric gauges, and ammeters, and voltmeters of the 
soft iron and moving coil types. Some modifications have been 
made in the prices of certain instruments, F 

The Co., Lrp., have placed before us 
' copy of the new edition (ninth) of their telephone list, which 


includes a collection of G.P.O. standard apparatus of high quality, 
and much other apparatus of British manufacture. The G.E.C. 
electric traction telephone system, which is in use on most of the 
electric tramways in this country, including the L.C.C. lines, and 
a list is given of the towns which have adoptedit. The “S.R.” 
wall type and other intercommunication sets are set forward. The 
selection is made by means of “ push buttons,” which replace them- 
selves automatically when conversation is finished. Among the 
G.P.O. standard apparatus, an illustration is given of a secondary 
cell charging switchboard, which allows of cells being changed from 
day to day, and connected into the charging circuit without in any 
way interfering with the working of the line. This arrangement is 
claimed to overcome the difficalty involved in maintaining the cells 
at a constant voltage, for by the movement of the lever which 


controls the “ barrel” switch, different sets of cells are brought into - 


use periodically, without stepping the line current for a single 
moment. Other features in the list are fire brigade alarms and 
telephones for naval and military use. 

The Epison & Swan Unitep Exscorric Lieut Co., Lrp., have 
sent vs two further catalogue sections of their 1904 series. These 
comprise section VII. (glass and silk shades) and section X. (tele- 
phones). The first contains a large quantity of illustrations of glass 
shades, which show up very well on a black background; these 
include many styles, from the ordinary conical to the most elaborate 
cut-glass, and some of the designs are of an entirely novel kind. 
The telephone catalogue comprises a large number of the best selling 
lines, from domestic to municipal telephones, and a special feature 
is made of inter-communication sets. There are also some neat wall 
instruments shown. 

The question as to whether a mine will prove a dividend-paying 
property depends, in many instances, upon whether electricity is 
adopted or not. Messrs. Jounson & Puicxips, of Old Charlton, 
who have made a speciality of this branch of industry, have published 
an illustrated bréchure entitled “Electric Power,” and from the 
evidence given by the authorities at the various mines for which 
they bave installed electric plant, there can be no doubt that elec- 
tricity may often enable a mine to turn the financial corner. Some 
of their plant, although working under the worst possible conditions, 
is stated to have been practically free from interruptions. The 
mines equipped by the firm include the Sheba, Burma, Ruby, Rauo, 
and Rezende, and the plant installed in these is described briefly, 
and well illustrated, in the publication before us. This book should 
be of service to those who are interested in the success of mining 
undertakings, for it deals at some length with the economies to be 
effected by the adoption of electric transmission and distribution of 
power. Any of our readers who take a special interest in this branch 
of electrical work can obtain a copy of the bréchure on application 
at the Victoria Works, Old Charlton. 


LIGHTING AND POWER NOTES. 


Ashton-under-Lyne.—Tke Electricity Committee of the 
T.C. bas undertaken to supply energy, globes, &., for arc lamps 
in the markets at the following rates: — 65 existing lamps, 
£14 per annum each ; 15 enclosed arc lamps to 11 p.m., £9 each ; 18 
enclosed arc lamps, all night, £16 each. 

Barnsley.—The T.C. has applied to the L.G,B. for a 
loan of £800 to meet the cost of standards and arc lamps for street 
lighting. 


Barrow.—The E.L. Committee recommerids that appli-. 


cation be made for further borrowing: powers to the extent of £35,000 
for extensions. 

Caerphilly.—The B. of T. has issued a prov. order to the 
U.D.C. to supply electricity within its area. 


_ Cannock.—The U.D.C. has decided to appoint Mr. F- 
Brown, of Walsall, as consulting electrical engineer. 


Carnarvon.—The L.G.B. has sanctioned a loan of 
£17,000 for supplying the town with a scheme of electric lighting 
and power. 

Coventry.—lt is interesting to note that for the first 
time in the history of the Coventry Corporation electric light under- 
taking, a substantial surplus has accrued asthe result of the past 
year's trading. The accounts, which have just been issued, show 
that after paying interest and sinking fund, there is a balance to 
the good of £775. This satisfactory result is mainly due to a close 
following up of the progressive policy introduced some time ago, 
and also to the economies which the manager, Mr. J. E. Jeckell, 
has been able to effect in the cost of production. The number of 
consumers has been steadily increasing, both for lighting and power 
purposes. 

Dawlish.—The U.D.C. has decided to grant the transfer 
of the prov. order to Messrs. Crompton & Co. in the form approved 
by the B. of T. 

Dublin.— Owing to the impossibility of raising a loan of 
£50,700 for the completion of the E.L. undertaking at a lower rate 
of interest than 4 per cent., the Corporation has been compelled to 
adopt a suggestion of the City Treasurer to borrow the necessary 
fands from a bank for a period of two or three years. Probably the 
Bank of Ireland will supply the money. ~ 
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Dundee.—Preliminary arrangements have been made for 


establishing in Dundee a scheme for driving mills,’ factories, and 


other large works by electricity. It will involve a capital cost of 
about £250,000. Mr. G. Balfour, the promoter of the ‘scheme, ‘is 
reported to have said that about 10,000 u-P. will be used as soon as 
the station is ready. : 


East Molesey.—The gas company has lodged a petition 


against a prov. order for. E.L, being granted to Edmundson’s 
Electric Lighting Co., with the object. of getting inserted a clause 
providing that, in the event of the U.D.C. becoming the purchaser 
of the undertaking, a charge for energy sufficient to render it self- 
supporting shall be made, so that no charge shall fall upon th 
rates. The U.D.C. has decided to oppose the petition. : 


Edmonton.—The recently-elected’ Moderate majority on 
the Edmonton District Council has decided to reverse the policy of 
its predécessors in regard to the question of electric lighting. 

’ The late Council adopted: a scheme for establishing an under- 
taking at an estimated cost of £44,000, and directed that prepara- 
tions should be made for carrying out the necessary works. 

The new Council, however, has resolved that the North Metro- 
pelitan Electric Power Supply Co. and the Tottenham and 
Edmonton Gas Oo. be invited to state the terms upon which they 
would lease the Council’s prov. order. ros oe 


Exeter.—At the City Council meeting last week a 
* proposal was made to erect a showroom in Exeter, in connection 
with the new electric light station. A protest was entered again 
the Council engaging in trade operations by the sale of electric 
. fittings, to the detriment of private traders. An assurance was 
given by the chairman of the Electric Light Committee that the 
Council had no such idea, though the Committee would sell lamps 
as hitherto. It was submitted, however, by several councillors that 
inasmuch as the Exeter Gas Co. had opened in the city a large show- 


~ room for the sale and hire of gas stoves and gas fittings, in compe-- 


tition with hardware dealers, it was equally open to Exeter City 
Council to trade in electrical fittings. The work must be taken up 
as a pure matter of business, and must be so run as to pay. 
Obviously this is beside the question altogether, for the hardware 
dealers do not pay rates to, or owe allegiance to, the gas company. 
Several councillors objected most strongly to this form of municipal 
trading, which they regarded as being destructive to private enter- 
prise and altogether uncalled for. They asked where municipal 
enterprise was to stop—when it was found that private traders 
were crippled or ruined? The whole subject was referred even- 
tually to the Electric Light Committee, with authority to establish 
a showroom and inquiry office, but on the express understanding 
' that no business was to be carried on in fittings and appliances. 


Faversham.—On Thursday last week the new electricity 
works of the Corporation were formally opened. Messrs. Talbot 
and Stevenson were the consulting engineers, and Mr. GQ. 
Sommerville is the borough electrical engineer. The plant com- 
prises two Dowson gas producers, two Westinghouge gas-dynamos of 
58 Kw. each, and a battery of E.P.S. cells. Messrs, Callender’s 
Cable and Construction Co., Ltd., were the contractors for thé mains, 
Ten arc lamps are provided for street lighting, and Nernst lamps 
are also to be used in all streets where mains are laid. 


France.—La Société d’Electricité de Paris is erecting a 
large central station on the banks of the Seine, at St. Denis, 
When completed—next year—it will be the largest in Paris. The 
plant which is being put down includes four 7,000-x.P. steam turbines 
and generators. - 

Gillingham.—The members of the Chatham Dockyard 
Fitters’ Apprentices’ Association recently visited the Gillingham 
Corporation electric power station at New: Brompton. Mr. 
Chalmers, borough electrical engineer, and his assistant, Mr. Ryan, 
conducted the party over the works, and explained the plant. 


Glasgow.—The Electricity Committee hasacquired ground 
in French Street, Dalmarnock, from the Gas Committee, whereon to 
_ construct meantime a sub-station and ultimately a generating 
station in connection with the supply of electricity to the eastern 
district of the city. ‘ 
-: The Sub-Committee on Electricity has agreed to accept an offer 

om— 


Wilskemp, Ltd., Wandsworth, London, to provide and fit up an installation 
of their patent smoke consumer and fuel economiser on four of the boilers at 
the Pollokshaws Road generating station, upon the following terms and condi- 
tions, viz. :—(1) That the aque is to be fitted up for approval for a period of 
three months; (2) That, if the apparatus does not prove efficient, to the entire 
. ‘satisfaction of the electricity department, the same wil] be taken out of the 
station, and everything made good by the offerers, as found by them before the 
apparatus was put in, and that free of charge to the Corporation; and (8) 

at if, at the end of the period of three months, the apparatus is found to 
oy satisfactory, as aforesaid, the price to be paid therefor by the Corporation 


Hessle.—The U.D.C. has resolved to apply to the 
B. of T. for a prov. order for electric lighting within the urban 
district and the adjoining parish of Aniaby. 

Hetton-le-Hole.—The U.D.C. has resolved to oppose 
figh — of a private company for a prov. order for electric 
ee te tS. has decided to enter into a contract 

t ton T,C. for the supply of electricity in Aldringto 

Italy.—Application has been made, for a concession to 

mt down plant to utilise the water-power of the Rivers Pestia, 
Retiiigtiaaks and Vopaio, in the Trebbia Valley, in the generation 
of electrical energy for lighting and power purposes at Genoa. 


_Northfleet.—The Gravesend Council is about to take 


"steps to endeavour to obtain a prov. order for Rosherville. Some 
".time ago the Northfleet U.D.C. made verbal arrangements with the — 
’ Kent Power Co. to do this, but nothing definite was settled ; how- 
- ever, the U.D.C. has resolved to oppose the application of Gravesend 
TC. for powers. 

Market Harborough.—The U.D.C. has decided to 


. circularise the town on the E.L. question with a view to ascertain- 


ing the number of consumers likely to be obtained. The propesed 
ices are 6d. per unit for the first hour and 4d, afterwards, for 
ighting, and 3d. per unit for power. 


LLynn.—The balance-sheet for the electricity works for 
the year ending March 31st, 1904, shows an income of £5,686, and 
an expenditure of £5,199, including capital charges, leaving a net 
profit on the year's working of £486, compared with a deficiency 
of £47:on the previous year’s working. The profit is to be applied 
towards payment of the overdraft due to past Icsses. 


Kearsley.—The U.D.C. is negotiating with the Farnworth 


_ U.D.C. with reference to the transfer of the ELL, order. 


King’s Norton.—The B. of T.. has agreed to defer con- 
sideration of the question of revoking the prov. order, for three 
months. 

Leek.—Last week the electricity undertaking was for- 
mally i ated by the U.D.C., and an electrical exhibition was 
held at the works. Mr. R. M. Carr is the electrical engineer to the 
Council. The station was designed by Messrs. Burstall and 
Monkhouse, and the generating plant comprises two Stockport gas 
engines coupled to 60-Kw. dynamos, made by the Industrial Engi- 
neering Co., of Newton, Hyde, together with a balancer and 
booster, and a battery supplied by the A.B.P. Accumulator Co. 
The mains were -made and laid by Callender’s Cable and Con- 
struction Co., Ltd. The total cost was £7,433. : 


London.—Sr. Pancras.—The B.C. has resolved that a 
further expenditure of £1,276 be sanctioned to enable the over- 
hanging method of arc lamp suspension to be adopted throughout 
the present extensions. 


Hacxnny.—The B.C. has agreed to adopt a new tariff of charges 


for electrical energy, ranging from 7d. per unit for lighting, and 3d. 
r unit for power for one hour’s use per day, to 1°25d. per unit for 
Fighting and 1'08d. per unit for power for 24 hours per day, con- 


’ sumers on the books previous to the date when the new scale comes 


into force, and places of worship (whenever connected) to have the 
option of retaining the existing scale of charges. 
FutHamu.—After considerable correspondence a settlement has 


- been come to between the B.C. and the British Insulated and Heleby 


Cables, Ltd., in regard to alleged breach of contract by the latter by 
delay in completing mains. extensions. The Council's claim is to 
be by the payment of £750 by the company. Tne town 
pon cigtes’ on behalf of the borough, to oppose the Electricity Supply 

ill, 1904. 

AsyLums.—The Board, on Saturday, accepted the 
following offers to supply energy:—From Hackney Borough 
Council, for Eastern Hospital, 4d. per unit for lighting (subject to 
a discount of 10 per cent. on the account being paid within 21 days), 
2d. per unit for power, net; from Fulham Borough Council, for 
Western Hospital, 5d. per unit for an average consumption of 12 
units per 8-0.P. lamp per annum; 4d. per unit for an average con- 


- sumption of from 12 to 24 units, 2d. per unit for all units over an™ 


average of 24 per 8-c.P. lamp perannum. It was resolved to install 
internal telephones at both these hospitals, at an estimated cost of 
£280 for the Eastern and £300 for the Western Hospital. 


Luton.—In order to supply the Vauxhall Ironworks Co. 


_ with electrical energy, the T.C. bas resolved to lay a cable to the 


premises referred to at a cost of about £870. 


Motherwell.—The burgh electrical engineer’s annual 
report shows that during the past year the total expenditure was 
£3,033, and the total income £6,735. There was a net profit of 
£164 on the year’s working. Mr. Samuel Williams, who has been 
mains superintendent, has been appointed electrical engineer. 


» Rochdale.—The Council has resolved to apply to the 
L.G.B. for sanction to borrow £42,405 for the extension of the 
electricity works. 


_ Rutherglen.—The T.C. has agreed to make application 
for a prov. order to supply electricity in the burgh for all purposes, 
and authorising the Corporation to transfer the order to the 
Glasgow T.C. 


Standish.—The U.D.C. has requested the’ manager of 


_the Lancashire Electric Power Co, (Mr. Herring) to obtain, as far 


as possible, particulars of what supply of electricity is required in 
the district, and give the Council information as to the probable 


cost per unit. 

Stockton-on-Tees.—The T.C. has decided to supply 
electricity to firms whose electric lighting units do not exceed 
20 per cent. of the total amount taken for power purposes, at a flat 
rate of 24d. per nnit; all lighting units taken above this amount to 
be charged at 6d. per unit. 

Walsall.—The E.L. Committee has decided to extend 
the electric mains, at a cost.of £447. + 


(Continued on page 999.) 
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RECENT PROGRESS ON THE 
L.C.c. TRAMWAYS. 


THE switchgear supplied by the 
British Westinghouse Electric and 
Mannfacturing Co. to the London 
County Council, under the specifications 
issued by Messrs. Kennedy & Jenkin, 
for the Deptford generating station, 
and for the sub-statious at New Cross, 
Camberwell and the Elephant and 
Castle, and erected under the super- 
vision of their resident engineer, Mr. 
Riviere, presents numerous features of fe ée age 
interest. Especially is this the case 
with the high-pressure boards, both 
at the generating and the sub-stations. 
The sub-station gear is identical in all 
three cases, with the exception of the 
pumber of panels; an account of the 
apparatus installed at New Cross will 
therefore suffice for them all. 

There are three separate boards 
installed : one for the control of the 
6,600-volt three-phase 25-cycle incom- 
ing feeders, and the synchronous 
motors of the motor-generator sets ; a 
second board to control the direct 
current 500-volt generators driven by 
the above motors, and an exciter 
board of special construction. The 
high-pressure board and the direct Fic. 1.—Hien Pressuse SwitcHBoaRD FoR New Caoss Sup-sTaTion. 
current generator board are placed in f 


height that the attendant can look over : 


‘eee: ‘eee: 


it at the machines. Its appearance is i 
clearly shown in fig. 3. : 
The high-pressure board, fig. 1, con- a 


sists of 11 white Sicilian marble panels, 
2 ft. wide and 2 in. thick, bolted to 5 

angleirons. The three-pole oil switches, . 
of the Westinghouse type “B” pat- 
tern, as described in more detail here- 
after, and the high-pressure synchro- 
nising plugs and their connections, are | 
mounted direct on these panels, but : 
the instruments are all of the low- 4 
pressure type, run from shunt and ; 
series transformers. The cases of the 
instruments, and the frames of switches, 
&c., are all carefully earthed, as a 
precautionary measure. All the inter- 
connecting cables and bus-bars are 
heavily insulated and mounted on 
porcelain insulators, The high- 
pressure bus- bars are enclosed in 
fireproof cubicles in a subway 
underneath the switchboard floor. 
This arrangement tends to economy 
in space. 

Taking the panels in left to right 
progression, looking at the front, the 
first two control each a 500-Kw. high- 
pressure incoming feeder, and the third 
a similar feeder of 1,000 kw. On 
each of these panels are mounted 
three long scale alternating-current 
ammeters, one for each phase of the 
current. An overload and reverse- 
current relay working with a- time- 
limit relay serve to trip the Westing- 
house oil circuit breaker on each panel 
when required. A  three-pole high- 


Fig. 2.—DirEct CuRRENT GENERATOR SWITCHBOARD FOR New Cross SuB-STATION. pressure synchronisin g plu g completes 
wet < the equipment of each feeder panel. 
line a short distance apart, and are supported at a distance of The fourth panel carries four static earth indicators, and 


about 3 ft. from the wall by iron stays. The exciter board is one special small three-pole oil switch. Each static indicator 
placed immediately opposite the high-pressure board, so that —_is connected to a condenser, one pole of which is joined to the 
reference can easily be made to it when manipulating the  bus-bars, so that the instruments themselves are at a low 
synchronous motors; this board is, moreover, of such a potential. Their purpose is to show if an earth exists on the 
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high pressure lines, and if so te what extent it has developed. 
Two of the indicators are connected to the main bus-bars, 
and the other two to the synchronising bars. The oil 
switch is provided to connect the feeder-charging resistance 
to the bus-bars. This feeder-charging gear is a water 
resistance, placed 
in the subway 
beneath the floor, 
and is such that 
when a_high-pres- 
sure feeder is first 
connected through 
it to the bus-bars, 
less than one ampere 
is allowed to pass. 
The water resist- 
ance is then 
gradually cut out 
by a movable 
plunger, which re- 
duces the column 
of water in circuit 
until the feeder is 
direct on the bus- 
bars and fully 
charged. By this 
means theinsulation 
is relieved of the 
stresses caused by 
the high voltages set up in a cable of such a capacity when 
current is suddenly switched on to it. 

On the fifth panel are mounted three long scale ammeters 
for reading the feeder-charging current, a three-pole syn- 
chronising plug for inter-connecting the feeder and motor 


Fig. 3.—Excitzr SwiTcHBoagD, New Cross SUB-STaTION. 


long-scale ammeter, one time limit overload and reverse cur- 
rent relay, connected with the trip gear of a Westinghouse 
type “B” automatic oil switch, and a three-pole high pres- 
sure synchronising plug. ; 

In addition to the above there are mounted on swinging 
brackets at either 
end of the board 
two long-scale volt- 
meters and a syn- 
chronoscope. 

The 500 - volt 
direct-current gene- 
rator board (fig. 2) 
is, as already men- 
tioned, fixed in line 
with the high pres- 
sure board, and 
comprises six black 
enamelled slate 
panels, 2 ft. wideand 
2 in. thick, bolted to 
angleirons. Five of 
these panels control 
each a 300-Kw. 
direct current gene- 
rator, driven by the 
synchronous motors 
above referred to. 
Each panel bears a 
direct current ammeter with shunt, a Kelvin & White indicating 
wattmeter, two knife switches, two Westinghouse type “C” 
automatic carbon-break circuit-breakers, with time-limit 
overload and reverse current release, and one voltmeter plug 
socket. The sixth panel registers the total output, and 


Fia. 4.—Back or High PressukE SwitcHBOARD FOR GENERATING STATION. 


synchronising bars, and a polyphase watt-hour-meter, for 
recording the total energy taken by the station. 

The’sixth panel’ controls a 60-kw. induction motor, and 
the seventh, eighth, ninth, tenth, and eleventh panels each 
control a 300-Kw. synchronous motor. These six panels 
bear practically identical gear, consisting in each case of one 


contains an integrating wattmeter and two Westinghouse 
type “‘ E” illuminated dial voltmeters on swinging brackets. 
The 125-volt exciter board, fig. 3, consists of seven 
black enamelled slate panels, 2 ft. wide and 2 in. thick ; by 
special construction, the height has been kept down to about 
4 ft., and the operator can thus easily see over it. The first — 
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five panels control the exciters for the synchronous motors, 
and each has mounted on it two direct current ammeters with 
shunts, one double-pole double-throw knife switch, with 
special discharge resistance, one double-pole single-throw 
knife switch, and one voltmeter plug socket. «The 
sixth panel controls a 60-Kw. direct current machine 
driven by an induction motor controlled from the 
A.c. board. This 


be mounted on marble slabs on an upper gallery above 
the existing board. 

The high pressure board, fig. 5, consists of six panels of 
white Sicilian marble, 2 ft. 8 in. wide and 2 in. thick, bolted 
toangle irons, Oil switches and synchronising plugs similar 
to those ‘in ‘the sub-stations are employed. The first two 
panels, counting from left;.to right, are for the control 
of two 1,500-Kw. 
three-phase 


generator supplies 
the station lighting fy. 
and the power 


required for run- 


ning the synchron- 


ous motors up to 
speed, while it 
further serves as a 
stand-by for the 
exciters, The panel 
carries one ammeter 
with shunt, one 
integrating  watt- 
meter, two reverse 
current circuit- 
breakers, two knife 
switches, and one 
voltmeter plug 
socket. The 
seventh panel con- 
trols the station 
lighting, and bears 
one ammeter and 
shunt, and two 


Sb: 


rators, running at 
6,600 volts and 25 
cycles per second, 
and are each sup- 
plied with the re- 
quired instruments, 
viz., one long scale 
ammeter, one indica- 
ting wattmeter, one 
power factor meter, 
one integrating 
wattmeter, one 
time-limit overload 
and reverse current 
relay, one three- 
pole automatic oil 
switch, and one 
three-pole syn- 
chronising _ plug. 
The second panel 
has also two static 
indicators for show- 
ing the state of 
insulation of the 


overload _—current 
circuit -breakers. 
Two illuminated- 
dial voltmeters are 
mounted on a swing bracket on an upright stanchion adjacent 
to the switchboard. 

The main differences in the arrangement of the high- 
pressure gear in the sub-stations and in the generating 
station are due to the fact that in the latter case much more 
space was at the disposal of the designers. The British 
Westinghouse Co. have supplied for'!the Deptford 'generating 


Fia. 6. 


station a high pressure generator and feeder board,'and a 
low pressure exciter board. The disposition of the main 
bus-bars differs from the practice followed in the sub- 
stations, the enclosing fireproof cubicles being in 
this case located directly behind the}*sswitchboard 
(fig. 4). The cubicles, are, moreover, so designed that at 
a future date when the need arises, a second set of bus- 
bars may be installed, the selector plugs for which would 


(Fic. 5.—Hieu Pressurm SwitcHBoaRD FoR Dgptrorp Works. 


KENNINGTON—STREATHAM TRAMWAY, 


bus-bar connections, 
feeders, &c. 

The third panel 
is for the control of the feeder charging apparatus and the 
load. It is fitted with three long scale ammeters, one 
special oil switch, one three-pole synchronising plug, 
two static indicators for the synchronising bars, and one 
integrating wattmeter. 

The fourth, fifth and sixth panels each control a 1,000-kw. 
feeder, and carry each three long scale ammeters, one over- 


Fia. 7. 


load time-limit relay, one three-pole automatic oil switch, and 
one three-pole synchronising plug. co 
The exciter board is of similar construction to those in the 
sub-stations, and is-arranged face to face with the a.c. board 
on the switchboard gallery. It consists of three panels, of 
white Sicilian marble, the first serving for the control of a 
1574-kw. 125-volt, direct-current auxiliary steam-driven 
generator, while the second and third are for the main gene- 


= 


“24 
997 
— 
\ 
Gp. 
# 
q 
ae ice 
4 


998 THE ELECTRICAL REVIEW. _ [Vol. 54. No. 1,886, Jomm 17, 1904, 


rator exciters. These panels are fitted with the requisite The Westinghouse type “ B” oil switch, which is used for 
controlling, indicating, and recording apparatus for their breaking all high pressure circuits, merits special description. 
respective duties. T'wo illuminated dial voltmeters are also The principal features of the design, include the submersion 


Fic. 10. 11. 


in 

bui 

be 

ele 

are 

ter 

the 

bei 

12, Fia. 13. 
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supplied, mounted on a separate pedestal adjacent tothe board. _—of all live parts in oil; positive and direct action ; quick 
The water resistance for the feeder charging gear is placed break ;_ inability to be held iv closed position when there is 

in the gallery below the switchboards, and is of similar a short on the line; open position maintained by gravity ; set 

character to those already described. sinall quantity of oil ; and accessibility of contacts. The is ] 
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breaker is specially designed for switchboard service, the 
method of mounting obviating any difficulty of adjustment 
of triggers due to varying thickness of the panels. The 


operating handle, releasing trigger, and automatic tripping ~ 


mechanism are on the front of the panel, and the contact 
mechanism, oil tanks, and supporting frame on the rear. 

There is a tank full of oil to each pole of the breaker, and 
in this the live metal parts are immersed. The tanks are 
independent of each other, and have a lining so formed as to 
reduce the quantity of oil required, and serve as a barrier 
between the two stationary. contacts, while allowing ample 
epace for the operation of the moving contacts. This lining 
serves a8 an insulation, and reduces to a minimum all danger 
of the are communicating through the oil. 

The circuit breaker is automatically operated through a 
range of from 70 per cent. to 150 per cent. of normal full 

current ; the tripping coils may be set to any point 
within this range by means of the adjusting screws at the 
bottom of the coils. These tripping coils are energised from 
the secondaries of series transformers in the main circuit, or 
from an outside D.C. source, thus avoiding high voltage on the 
face of the panels, 

A very important and desirable feature is that this swite 
cannot be held closed, in spite of the action of the tripping 
coils. To accomplish this end, two levers are provided, one 
within the other; the otter lever bearing the operating 
handle, and the inner connected to the breaker mechanism. 
Normally, a trigger on the outer lever engages with the inner, 
and the two levers move together. This trigger is, however, 
acted on directly by the tripping coils, and thus if. these are 
energised, due to overload or reverse current as may be, the 
core of a tripping coil releases the trigger, and allows the 
inner lever to return to its upper position, opening the cir- 
cuit. The handle must then be returned to the upper 
position before the circuit can again be closed. Under 
ordinary conditions, the operating handle and the inner lever 
are held down by a trigger secured to the bracket supporting 
the coils. The breaker may be tripped by hand by pressing 
the insulated button in the end-of the operating handle, or by 
pushing up the core of a tripping coil. 

In the largest sizes these breakers are mounted apart from 
the switchboard, but the automatic mechanism, consisting -of 
tripping coils and handle, is fitted to the panel as usual, 
and connected to the breaker by means-of rods and levers, 
the front of the panel presenting the same appearance as 
when the breaker is mounted directly on the rear. 

On Tuesday last the Kennington—Streatham route, 
which has been converted from cable to electric haulage in 
a remarkably short period by the contractors, Mesers. J. G. 
White & Co., Ltd., was re-opened for public traffic. The 
special work was sublet to the Hadfield Steel Foundry Co., 
Ltd., while the Anderston Foundry Co., Ltd., supplied the 
cast-iron yokes, road boxes, and covers. The work to be 

_ done, including some small extensions in Tooting, com- 
prised a total length of 8 miles of single track, and was to 
be completed within three months from March 31st; the 
contractors have therefore saved more than a fortnight in 
carrying it out, and a large portion of the route has been in 
operation since the end of May. 

We give herewith a number of views showing the work 
in progress. The illustrations almost explain themselves, 
but we may add the following notes for greater clearness :— 

Fig. 6 shows the initial stage, the cable conduit having 
been removed, and the preliminary excavation made for the 
electric conduit. The positions of the yokes in the trench 
are shown. 

Fig. 7 shows the slot rails fixed to the yokes, and the 
temporary centring for the concrete conduit being placed in 
position. 

Fig. 8 isa view of the naked steel and ironwork, and of 
the completed track. 

Fig. 9 shows the conduit completed, and the track rails 
being laid. 

In fig. 10 the concrete foundation for the track has been 
laid and the granite setts are being placed in position. 

Fig. 11 shows the half-comp!eted pavement covered with 
tarpaulins, to keep moisture from penetrating between the 
setts before the joints are filled with pitch. 


Fig. 12 shows the “down” track completed, and the old 


“up” cable track in course of being ripped up. 


- Fig. 18 is a view of the old cable power station and car 
dept on Streatham Hill, which will now become a con~ 
verting sub-station for the electric tramways. 


. LIGHTING AND POWER NOTES. 


‘(Continued from page 994.) 


Tanstall.—The U.D.C. has decided to consent to the 
Burslem Corporation obtaining a prov. order to supply electricity 
pte ay, embodying the terms already agreed upon by the two 

istricts. 


Wakefield—A surplus of £1,894 is shown in the 
working of the electric lighting department for the year ending 
March 31st, 1904. The income has been £8,419, and the expenditure 
£3,195, showing a gross profit of £5,224, out of which £3,331 is paid 
for interest and sinking fund, 


Warrington.—The L.G.B. has sanctioned the borrowing 


" of £5,000 for electric lighting extensions. 


Wolverhampton.—The E.L. Committee reports that 
the provision of electrical generating plant at the new refase 
destructor in \Crown Street, for the purpose of utilising the steam 


generated by the combustion of the refuse, will necessitate the _ 


laying of feeder and distributing mains to deliver the electrical 
energy into the existing network, and to supply the large manu- 
facturing district in the immediate vicinity of the de:tructor station, 
The electrical mains are consequently to be extended a‘ an estimated 
cost of £2,800. Application is to be made to the L.G.B. for sanction 

_ to a loan of £10,000 to provide, first, for the above extensions ; and, 
secondly, for further extensions as and when required. 


West Bromwich.—Fourteen of the leading employés of 
the Corporation Electricity Department recently submitted a 
very remarkable petition to the Electricity Committee. In this 
document it is stated that for a considerable time there has been a 
strong feeling amongst the majority of the staff that the work 
cannot proceed satisfa:torily as long as a certain official continues 
his annoying visits to the works. ‘The petitioners point out that 
this interference results in a lack of discipline, for certain of tke 
workmen seem to think that because they have this official’s influ- 
ence at their backs they can do as they like. Further, it is stated, 
that the foreman fitter receives a higher rate of pay than any one 
else in the works, excepting the chief engineer—a fact which they 
attribute to the foreman’s anticipated relationship (7.e., son-in-law) 
with the gentleman in question. The petitioners, therefore, bring 
the matter before the notice of the Committee in the hope that steps 
will be taken to curtail this official’s interference ana power for 
harm. At the sametime the petitioners take the opportunity of 
expressing their loyalty to and sympathy with Mr. Wray (borough 
electrical engineer) in the very awkward position in which he is 
placed in connection with the present trouble. 


A special meeting of the Klectricity Committee was held on™ 


Monday for the purpose of considering the petition, when Alderman 
Pitt explained that he appeared to be the main cause of the com- 
plaints, and it looked as if his attendance at the works so frequently 
was not in harmony with the employés’ feelings. He regretted that 
the present trouble had arisen, but in order to avoid further friction 
he would undertake to stop his frequent visits to the electricity 
works, and would only attend when on official business, and he 
further intimated that he wonld duly notify the manager of any 
official visits he intended to make. The Alderman’s statement was 
accepted by the Committee, who expressed the hope that there would 
not be any further unpleasantness. 

There will now, no doubt, be a hurricane of similar petitions from 
the harassed municipal staffs all over the country. May they all 
have an equally happy outcome ! 


Windsor.—The Windsor Electrical Installation Co., Ltd., 
has notified the R.D.C. that it intends to apply to the B. of T. for 
a prov. order for supplying electricity to the parishes of Olewer 
Without and Old Windsor. The Council has decided to ascertain 
the company’s terms for public lighting, and the feeling of the 
parishes in the matter. Fes 3 


Yarmouth.—The receipts of the electric light under- 
taking last year amounted to £13,486, and after defraying all costs 
of production, there was a gross profit of £5,870. From this sum 
£4,577 has been paid as interest, in rebates, and for capital repay- 
ments, leaving a profit of £1,293, 


York.—The statement of electric lighting accounts for 
the year ending March 31st last shows that the total income for the 
year was £9,112 11s, 2d., and the working expenditure was £4,962 
152. 4d., leaving a balance to be transferred to net revenue account 
of £4,149 158.10d. Of this balance, £3,799 4s. 3d. is required to 
meet interest and sinking fund, leaving a surplus of £350 11s, 7d., 
which has been transferred to reserve fund account, and used for 
wiping out the deficit of £351 6s. at March 31st, 1903. “ 
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TRAMWAY AND RAILWAY NOTES. 


Aston Manor.—A preliminary run was made on the 


newly electrified tram system here last week. 


Beckenham.—In October, 1902, the U.D.C. signed an 
agreement with the B.E.T. Co. to lease a proposed tramway to run 
into Beckenham for 1? miles, this being a continuation of the line 
to be constructed from the terminus of the present electric tramway 
from South Norwood, through Penge, to the Beckenham boundary. 
The Bill was promoted by the Beckenham Council—which undertakes 
to construct the line—which Bill was carried through Parliament 
last year. The lease wae granted for 28 years, and the capital 
outlay for this electric trolley line is estimated at £28,000, and the 
“B.E.T, Co. agree to not only repay this, but to give the Beckenham 
Council the benefit of increasing percentages, which it is claimed 
by the Council itself will! work out at a total profit in the 28 years 
of £13,789. In addition to the rent which the Council receives on 
the cost of construction, an anpval sum has been agreed upon equi- 
valent to the sinking fund and interest which would be required to 
pay the capital cost, limited to £3,300, for widenings, and for this 
the Council has given the estimate of a total psyment of £17,627 
from the company. The Council also stated that the amount required 


for this outlay will be about £27,700, the net cost of the widenings.. 


The company bave also agreed to give the Beckenham Council an 
option to supply energy at 2d. per unit, with the minimum 
payment of £900 per annum when the agreement was signed; the 
station supplied 50,000 units per annum, but under the guarantee 
of the company they would be entitled to 108,000 units. The 
engineer estimates that only one other engine of 150 xw., at a cost 
of £5,000, will be required to supply this energy, and after repay- 
ment of loan instalments the Council estimate a balance of at leatt 
£575 per annum. At the end of 28 years the tramway is to be 
handed over to the Council free of all cost “in good working order 
and repair,” and the Council estimate thatthe undertaking will then 
be worth £18,000. There are other termsin the agreement which, 
according tothe figures supplied officially to the ratepayers brings 
up the-total payment by the company in 28 years to £55,800, and 
this is apart from any profit to be made on corrent. The company 
pays the cost of the promotion of the Bill, and pndertakes to provide 


reasonable security to the satisfaction of the Council. The security 


question has just recently threatened to wreck the whole scheme, 
the Council wishing for something “more tangible and lasting ” 
than the security of public companies. One security of £10,000 
appears to represent the terms of the agreement, but at the 
meeting of the Council this week, it was stated that ‘‘ proceedings ” 
had been started against the company, but that these had been 
stopped as the company had agreed to a proporal for the execution 
of a bond by themselves, and the Electric and General Investment 
Co., of approved form and the deposit of £10,000jf their second 


' debenture stock. The question of security has, therefore, now been 


settled. The tramway line prcposed will only ron half way through 
Beckenham. ‘ 

The Council is also considering “proposed terms for the extension 
of the Britieh Insulated aud Helsby Co.’s lease” of the electric 


light undertaking. 


* 


Berlin Electric Railways.—It is reported from Berlin 
that the Traffic Committee of the City Council. bas recommended 
the construction by the municipality of an underground railway 
traversing the city from north to south, at a cost of £2,500,000. . 


Birmingham.—Discussion on the proposed tramway 
system was commenced at Tuesday's Council meeting and adjournea 
till July 5th. Sanction was given to borrow £7,610 for extensions 
to, and £32,000 for the electrification of, the Small Heath route. 
The chairman of the Committee, Alderman Beale, in describing the 
scheme, stated that they would stjll require to adhere to the 
3 ft. 6 in. gauge on account of the many narrow streets. He was 
also of opinion that people wanted to get into the centre of the 
city, and not from one district to another, hence the recommenda- 
tion to have terminal loops. The hilly character of the city 
portion was also given as another reason why through routes were. 
The in Edgbaston, skirting the 

[ me Road, are a as 1 raising o ion 


Coseley.—The U.D.C. has received a letter from the 
South Staffordshire Tramways Co., intimating that it had been 
decided to discontinue the service of steam tramcars in the district 
on the 15th inst., until such time as the lines were reconstructed 
rage equipped. A of the Council was appointed- 

wait upon the manager of the com to discuss the Council’ 
position in relation to the matter, a Y : 


Crewe.—In reply to an offer from a private company to 

_ seek powers to construct electric tramways in the town, the T.C. 

has replied, pointing out that the Council has not abandoned, but 
only postponed, its application for a light railway order. 


- > Electric Signalling on the Midland.—A Nottingham 
paper reports that in order to test the efficiency of electrical as 
against ordinary mechanical interlocking for the operation of rail- 
points, Railway Co, have placed a 
con! or the equipment of a section of their lines at Derby 

all electric signalling apparatus. 


Kirkealdy.—Treasurer Kilgour has issued his financial 
statement in connection with the Corporation electrit tramways and 
lighting. The whole tramway system bas not been in operation 
during the complete year. The statistics show the total number 
of car-miles to have been 301,779; the total number of passengers 
carried, 2,770,936 ; the total number of units used on the tramways 
(at 12d. per unit), 395,071; population last census, 34,063 ; number 
of times population carried, 81°3; units per car-mile, .1:309; 
passengers carried per car-mile, 91; and average traffic receipts 
per passenger, ‘87d. The total traffic receipts were £9,934. No 
assistance from the rates will be necessary. The supply of elec- 
tricity for lighting and power has exceeded anticipations. A 
surplus is also shown on this department of the undertaking. 


London.—CamBERWELL.—The B.C, is to ask the L.C.C. 
to obtain powers next session for a tramway from a point in the 
authorised line from Camberwell Green to Forest. Hill, near the 
junction of London Road and Sydenbam Hill, along the last named 
to the Crystal Palace. 


New South Wales.—The report of the Railway Com- 


migsioners for the quarter ended March let, says that for the - 


three months the tramway earnings show an increase of £9,490. 
The expenditure also increased by £6,786, the result being a net 
improvement of £2,704. 


Northwich.—The R.D.C. has received from a Manchester 

firm an intimation that application is to be made by a syndica‘e for 

wers to construct an electric tramway from Tarporley to Wins- 
ord. The Council has decided to dissent from the application. 


Paisley.—The first section of_the electric tramway system 
was opened for traffic on Monday. The section extends from the 
Cross to Hawkhead, ithe terminus of the Glasgow system, a distance 
of about one mile. There was no formal opening. The cars are 
capable of seating 22 paceenass inside and 33 outside. They were 
built by the British Electric Car Co, of Manchester. The fares are 
1d. from the Cross to Hawkhesd Reed, and 4d. from Hawkhead 
Road to McKerrsll Street and McKerrall Street to the Cross. The 

4d: fares are an innovation inthe towp. The service is from 7.30 a.m. 
to 11 p.m., cars running at 10 mifutes’ interval. The cars are to run 
on Sundays. 2 


Poole.—The arbitration case between the Poole and 
District Electric Traction Co. and the Bournemouth Corporation was 
again adjourned on June 6th, after having already occupied the atten- 
tion cf the appointed tribunal four days. The resumption is fixed for 
to-morrow, Saturday, the 18th inst., when, it is believed, the first 
of the witnesses on behalf of the Corporation will be heard. The 
company’s claim amounts fo £427,619 ; £224,800 of this represents 
the-estimated value of their existing (a single) line, which the Cor- 
poration has agreed to purchase, and which has a total length of 
3 miles 6 furlongs ‘06 chains. The remainder relates to ronning 
powers over the Bournemouth municipal lines, and various acquired 
rights and privileges. 


Single-Phase Traction.—The electric traction experi- 
ments on normal gavge railways made since August 15th of last 
year by the Union Elektrizitats Gesellschaft, Berlin, with their 
high pressure single-phase alteroate current system on the Nieder- 
schénweide Spindlerefeld line have resulted in this line being 
electrified ; trains comprising two motor-carsand three trailers have 
been run since June ist. The métor-cars are placed at the ends of 
the trains. No increase of the running speed is contemplated for 
the pre:ent, the intention of the railway depaitment being to 
obtain reliable data as to the working cost of the new system. 


Wakefield.—Steady progress is being made with the 
laying of the electric tramway between Horbury and Ossett market 
place, of the Wakefield and District Light Railway Co. The metals 
sre in position for a considerable distance, and standards are now . 
being erected. 


Wolverhampton.—The Wednesfield road section of the 
tramway scheme is now nearing completion, and a start has been 
made with the construction of the track to Bushbury from the 
Waterloo Road. Instructions have been given to electrically equip 
the loop line in Queen Square; and an order has been given to the 
Lorain Steel Co. for the electrical equipment of the extensions of 
the Wednesfield Road route, conditional upon the Corporation Bill, 
1904, receiving the Roya] assent. An order has been given to the 
same company for the execution of special work in connection 
with the car-shed extensions, at a cost of £303 8s. 4d. 


Yorkshire Woollen District.—Arrangements are being 
made by the Yorkshire (Woollen District) Electric Tramways, Ltd., 
to convey passengers from Dewsbury to Huddersfield, on the occasion 
of the holding of the Yorkshire Agricultural Show at the latter 
place. Electric cars run from Dewsbury tothe Mirfield boundary, a 
distance of nearly three miles. From here passengers will be carried 
in wagonettes to the Show ground, and the charge for the whole 
journey will be 54d. : 


Nigeria.—The land telegraph line connecting Lagos with 
Forcados, Southern Nigeria, is to be opened for traffic in a few. 
Calabar has also been connected by telegraph with 

glan 
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TELEGRAPH AND TELEPHONE NOTES. 


‘German Rivalry with British Cables.—The five 
years’ opposition of the Hastern Telegraph Co..to the projected 
Costanza-Constantinople submarine cable has been unsuccessful, as 
the Porte has now signed the convention which allows the German 
company to proceed with the work... it appears that the East 
European Telegraph Co. was formed in Berlin in 1899 for the pur- 
pose of establishing a cable between the Roumanian harbour of 
Costanza and the Turkish capital. The constitution of the company 
formed the subject of an agreement between Germany and Ron- 
mania for a direct telegrapbic connection between Berlin and 
Bucharest, together with an extension to Costanza and Constanti- 
nople. The Roumanian Government guaranteed a yearly subsidy 
of £2,000, and undertook for a period of 30 years not to grant any 


~ other concession for the laying of a cable between that country and 


Tarkey. The landline was speedily established, but the Eastern 


- Telegraph Co. opposed the concession for the Black Sea cable on 


the ground that it possesses the exclusive right of laying cables on 
Turkish territory, whilst at the same time considexable competition 
would be offered by the new cable to the Eastern Co.’s line between 
Odessa and Constantinople. This opposition has, however, been 
futile, as the negotiations have just been decided in favour of the 
German company, which will begin the laying of the cable imme- 
diately. It is noteworthy that the Costanza-Constantinople cable 
will form the continuation of a long landline connection which 
will extend from Berlin «id Breslau, Bucharest, Byganza and 
Bagdad to the Bassora on the Schat-el-Arab, thit is to say, to the 
Persian Gulf. The sections of this line in Asia Minor will aleo be 

_ brought into rivalry with those of an English company, the Indo- 
European Telegraph Co., whose lines pass vid Odessa to Kersb, 
Tiflis and Teheran, and proceed to the Persian Gulf. 


Glasgow Corporation and a Telephone Patent.— 
We glean the following from a report in the Glasgow Herald, of 
June 3rd, respecting the action of the Gla‘gow Corporation in the 
matter of a telephonic device invented by one of the members of 
its telephone department staff :— 

“The minutes of the Telephone Committee stated that ‘it was 
agreed to bear the cost of the provisional protection of an improv: - 
ment of telephone apparatus by the assistant general manager, on 
condition that the Corporation will, free of all-charge for royalty, 
have the use of it for their-telephone system.’ 

‘Mr. Connell asked what was the form of the improvement, and 
if the Corporation was to puoish the man for improving his depart- 
ment, and rob him of all his rights and financial benefits. 

“Mr, James Alexander, who had~moved the adoption of the 
minutes, eaid the Corporation were to pay all expenses, which would 
not be a great deal, and the Corporation would get the benefit. 
This was a mutual arrangement between the Corporation and Mr. 
Macphee. 

“Mr. Connell asked if he understood that Mr. Macphee would 
derive no benefit. 

“Mr. Alexander: He does not want any. 

“Mr, Connell said he would move that this minute be remitted 
back. Heconsidered the arrangement was a gross injustice to a 
man who, by his brain and genius, devised this improvement. It 
was the last thing he would have expected that the Corporation 
should take a mean advantage of that kind.. He would have con- 
sidered that the Corporation would afford every possible induce- 
ment to every gentleman in its service in bringing out any improve- 
ment or invention his brain could devise. As to the mutual 
arrangement, it was as between a single individual and a practically 
omnipotent Corporation. He held that was an unjust agreement. 

“ Mr. Cohen seconded Mr. Connell’s amendment. 

“ Bailie Stewart said that it had been a practice of the Corpora- 
tion for many years that, when any of their officials brought out an 
invention, the Corporation received the advantage of it free of 
royalties. This was an equitable arrangement, because officials had 
facilities for carrying out experiments in the time and with the 
material of the Corporation. 

“Mr. Hogh Alexander pointed out that Mr. Macphee had brought 
out this invention in the time and with the material of the Corpora- 
tion, and he bad not even suggested that the Corporation should 
pay the cost of the patent. On the contrary, he believed that he 
was amply paid by the facilities he had had for doing the work. 

“The minutes were approved by a large majority.” 


A New Cable in the Far East.—The Frankfurter 
Zeitung learns that a German-Dutch financial group bas been formed 
for the purpose of financing the establishment of a telegreph cable 
between the Dutch Indian island of Menado and Guam and 
Shanghai. It is stated that the new cable is to form, in connection 
with the American cable, a means of communication with the Far 
East, which will be independent of English influence. The cable 
company to be constituted will have a share capital of £350,000, 
and a 4 per cent. bond issue amounting to £362 500, and large sub- 
sidies are said to be assured to the company: both by the German 
and Dutch Governments. Among the German group associated 
with the scheme may be mentioned the Disconto Gesellachaft, the 
Darmstadt Bank, Dresden Bank, and the Schaaffhausen Bank 
Verein, while the Datch institutions comprise the Amsterdam Bank 
and the Netherlands Handels Maatschappy. 


The Telegraph Cable Export Trade.—The spasmodic 
character of the export trade of this country in telegraph cable and 


‘apparatus connected therewith is well showu in the returns for May, 
-duting which month the shipments attained a value of £171,760, 
. the largest, so far, this year, and comparing with only £45,429 in | 


the preceding month, and £100,392 in May of last year. Notwith- 
‘ standing the relative briskness in May, the year, so far, has been 
unusually quiet, the value of the exports during the first five 
months only amounting to £461,025 as compared with £1,362,133 
in the corresponding period of 1903, and £840,319 in the first five 
months of 1902. 


Telegraphic Interruptions and Repairs :— 
Dominica-Martinique oo oe oo May 5, 1902 ee ee 


Lucia-Martinique oe oe oe q, oe oe 
Trinidad-Demerara No, 1 se oe ee ee Aug. 27, 1901 .. se 
Cayenne-Pinheiro oe oe Aug. 18, 1902 .. 
Anjer-Kalianda «- co» Aug. 2,1902 .. 
issa-Issa (Yemen)-Camaran .. .. 22,1902 .. 
agasaki- tock ee Feb. 16, . 
Foochow-Formosa os ee Feb. 11, 1904 
Gibraltar-Tangier ee ‘ May 17,190 .. dunes 
Nagasaki-Fusan.. June 7, 1904... 
LANDLINES, 
Seoul-Masampo .. ee ee Feb. 18,1904 .. eo 
Seoul-Gensan .. ae oe Feb. 13,1904 .. 
Ninguta-Vladivostock .. ee ee March 2, 1904 .. 


Dominican lines., oe we May 26,1904 .. ‘ 

Wireless Telegraphy.—It appears from a report of an 
interview with Count Arco, a director of the German Wireless 
Telegraph Co., that the ‘ Telefunken” system is to be used in con- 
nection with the forthcoming international motor-car race for the 


Gordon-Bennett Cup on the Saalburz. ~The company has provided - 


three stations, one of which is stationary, and the other two are 
portable. It is proposed to transmit to the judges and visifors 
at the principal station messages recording incidents during the 
progress of the race, which will be run over a course of about 310 
miles. 

When the mail left Cairo on 2ad inst., two Lloyd’s officials were 
superintending the construction of a station for Marconi’s wireless 
telegrapby at Port Tewfik. The etation is situated near the 
Quarantine Office, and will, for the present, communicate with Port 
Said, aud with ships in the Red Sea, having their own instruments 


on board. 


CONTRACTS OPEN AND CLOSED. 


‘Bridgend.—Juve 18th. Telephone and fire-alarm in- 
stallation for the Angelton and Par: Gwyllt Asyiums, See “ Official 


Notices ” June 10th. 


Bristol.—June 20th. The Electrical Committee invites 


_ten¢ers for the construction of switch-rcome, at the Temple Back 


Electricity Works. 


Bulgaria:—August 13th. The Municipal Authorities 
ot Phillippopolis are inviting tenders until August 13th for the 
concession for the electric lighting of the town and for the con- 
struction and working of an electric tramway. 


Cardiff.—June 23rd. Motor tower wagons for the 
tramways department. See “Official Notices” to-day. 


Clyde.—July 25th. Two 32-ton electric coaling hoists 
for Clydebank Dock. See “ Official Notices” to-day. 


Deptford.—June 2ist. Two 25-Kw. steam dynamos, 
booster and switchboard, for the electric lighting of the new Town 
Hall. See “ Official Notices” May 27th. 


East Ham.—Jone 2\st. Wiring and fittings for the 
new technical college. See ‘ Official Notices ” to-day. 


Edinburgh.—June 27th. Electric supply cables for one 
year. See “ Official Notices ” to-day. 

Erith.—July 11th. Rails, fishplates and bolts ; perma- 
nent way construction for the U D.C. tramways. See “ Official 
Notices ” June 10th. 

- Exeter.—July 1st. One 200-Kw. engine and generator, 
condenser, &c. See “ Official Notices ” to-day. 


Finchley.—June 20th. One 350-Kw. high speed engine 
and dynamo. See “ Official Notices” June 10th. 


Finchley—June 20th. Adaptation of light railway 
poles for street lighting. See “ Official Notices ” to-day. . 


Fire Alarms.—June 22nd. Tenders are invited for a 
number of fire alarm installations on the May-Oatway system in 
Scotland. See-“' Official Notices” to-day. 


Heston and Isleworth.—.Jaly 4th. Electricity meters 


for the U.D.C. See “ Official Notices” to-day. 
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Isle of Thanet. — Electricity meters for the ‘Tsle of 
Thanet Electric Tramways and Lighting Co. See Official 
June 10th. 

Johannesburg.— July 4th. Cables, conductors, and 
accessories.. See “Official Notices” May 13th. . 


Johannesburg.—July 29th. Steel work for car-shed 
buildings, and bridge over railway. See ‘ Official Notices” to-day. 


Leigh.—June 2ist. . One 350-Kw. steam-driven eet 
and switchboards. See “ Official Notices” June 3rd. 


London.—July 12th. Three 8-ton electric travelling 
canes and two electric locomotives for the wharf of the Greenwich 
power one of the L.0.C. See “ Official Notices” to-day. 


London.—July 12th. The L.C.C. wants tenders for 
various overhead travelling cranes, and lifting tackle for Greenwich 
station. See “ Official Notices ” to-day. 


Loughborough.—June 25th. Cable, switchboard and 
piping. See “ Official Notices” June 10th. 


Manchester.—J une 80th. Motors, motor pias cables, 
troughing, fuse boxes, &c. . See “ Official Notices ” to-day. 


Newport.—Cables. See “ Official Notices” to-day. 


Penrith.—July 5th. Two oil or gas engines and 
dynamos; switchboard and boosters; battery and mains for 
‘ electricity supply. See “Official Notices” to-day. 


Rochdale.—June 27th. Removal of lighting and 
traction switchboards to new switchroom; reconstruction of 
lighting switchboard, &3., at the ‘electricity works. See “ Official 
Notices ” to-day. 


Rochdale.—July 1st. One 412-Kw. steam dynamo. 
See “ Official Notices ” to-day. 


Shanghai.—July 30th. The Municipal Council invites 
tenders for a 24-mile electric trolley line concession. Particulars 
from J. Pook & Co., 63, Leadenhall Street, H.C., the London agents 
of the Council. Bee “eg Official Notices ” May 13th. 


Spain.—July 15th. The Spanish Ministry of Public 
Works in Madrid is inviting tenders until July 15th for the con- 
cession for the construction and working of an electric tramway 
between Sarria to the foot of Vallvidrera mountain (province of 
Barcelona). 
Publicas, Madrid, whence particulars may be obtained. 


Stepney.—June 20th. Electric light installation at the 
Public Baths. See “ Official Notices ” May 27th. 


Stepney.—June 28th. Electric wiring for the public 
baths. See “ Official Notices” June 10th. 


St. Pancras.—June 28th. Cables and carbons. See 
“ Official Notices ” to-day. 


Switzerland.—June 25th. Tenders are being invited 
until the 25th inst. by the Swiss Military Authorities at Berne for 
the supply and installation of 250 Jamps and the necessary con- 
ductors for the electric lighting of the underground chambers at 
the Fort of Dailly. Tenders are to be sent to Le Departement 
Militaire Suisse (Service de Genie, Section des Fortifications), 
Berne, whence particulars may be obtained. 


Walthamstow.—June 23rd. Three Westinghouse gas 
engines, three C.C. dynamos, and other a for the electricity 
works. See “ Official Notices” June 10th 


West Ham.—The Corporation on Tuesday authorised 
the architect to obtain tenders for the wiring and supply of electric 
light fittings at the West Ham Park Schools. 


Wigan.—June 21st. Twelve psa: and equipments. 
Bee “ Official Notices” June 10th. “ 


Zanzibar.—Electric lighting and traction are to be in- 


troduced throughout the town and port of Zanzibar. Particulars . 


from A. 8. Rogers, 


Regent and Prime Minister to the Sultan of 
Zanzibar, Zanzibar. é 


OLOSED. 


Bradford.—The Electricity Committee has accepted the 
tender of Messrs. Holmes & King, Ltd., for the construction of a 
at the Road Electricity Works, at 
4 


Bristol.—The Blectrical Committee has placed an order 
with Burnand & Co, 


Tenders are to be sent to El Ministerio de Obras - 


Falham.—The B.C. has accepted the tender at £343 14s. 


of the National Electric Construction Co., Ltd., to make alterations 


in the installation of the electric light at the ‘paths, in connection | 


with which installation, it will be remembered, a fatal accident 
occurred some time ago. 


Glasgow.—The Electricity Sub-Committee has accepted : 
. the following tenders :— 


(a) Callender’s Cable and Construction Co., for low-tension cables. 

(b) Messrs. W. T. Glover & Co., for high tension cables, 

(c) Messrs. Crompton & Co., for 160,000 pair of 18 mm. cored and 12 mm. solid 
avs and 15,000 pair of 16 mm. cored and 11 mm. solid carbons. 

(ad) Mr. D, M‘Naughton (agent for Fabius Henrion, Nancy), for the same 
— of similar carbons. 


(e) The Reason Manufacturing Co., to the extent of 100 3-ampere meters. 

(f) The Electrical Co., Ltd., to the extent of 25 3-ampere, 50 5-ampere, and 
26 10-ampere meters; and 

(g) Chamberlain & Hookham, Ltd., to the extent of 400 8-ampere, 600 5. 


100 10-ampere, 100 25-ampere, and. 50 £0-ampere meters, reserving under the 
Jast-mentioned item the right to the Corporation to order such further quan- 
= ae any of the sizes of meters therein specified as they may require a 

‘The offer by the Burrowfield Iron Works, Ltd., to supply the 
necestary materials and tackle, and execute the skilled labour for 
the alteration required on the joisting which is to carry the over- 
head water tanks about to be erected at the Pollokshaws Road 
generating station bas been accepted. 

The Committee has also accepted the offer by the British 
Westinghouse Electric and Panic reat Co., Ltd., to. provide 
ee apparatus required for the sub-station switchboards for 

1 


London.—The London County Council has received the 


following tenders for the supply and erection of the main switch- 
gear required for the first part of the power station at Green: 
wich :— 


British Westinghouse Co, we 
British Thomson-Houston Co.. 25,591 


Electric Construction Co. os 8% 32,600 
Elliott Bros., London .. ve oe 36,706 
Dick, Kerr & Co. as ot oe oo 87,019 
Electric and Ord ies Co. (incomplete) 8,627 


Cowans, Ltd., (incomplete) 8,881 


The undernoted tenders have also been sent in for the supply and 
erection of 10 additional water-tube boilers at the Greenwich 


power station :— 
Stirling Boiler Co, eo 
Richardsrons, Westgarth &Co. 18,181 
Richard Hornsby & Sons es oe oe 18,131 
J. Musgrave & Sons ee ae ae ee 418,131 
B. R. Rowland &Co. .. 18,845 
Babcock & Wilcox, Ltd.. 18,978 


Stirling Co., Manchester and U. 8 A. PY’ 28,200 
John Thompson, Wolverhampton 2 - 27,700 
In each of the above cases, the sub-letting of various pcelin of 
the work is proposed by the successful tenderer. 


Manchester.—Messrs, Higginbottom & Mannock, Ltd., 
crane and hoist makers, Manchester, have secured the order for 20 
movable electric Goliath jib cranes to lift 30 cwt. each, 34 ft. radius, 
57 ft. high, for the-equipment of the new Salford Docks belonging 
to the Manchester Ship Canal Co. 


Purley.—The contract for wiring and fitting at the 
Purley New Congregational Church hes been given to Messrs. 
J.&T. Robinson, of Brixton Hill. 
exceptionally close, viz. :— 

Messrs. J. & T. Robinson : ene £185 5 0 
Messrs. G. Candler & Sons . ee 184 0 0 
Messrs. Julius Sax &Co. .. “ee 188318 6 


Wolverhampton.—The following tenders have been 
accepted by the T.C. :— 


Lorain Steel Co., special work in connection with the car-shed extension 
am and electrical equipment of the extensions of the Wednesfield Road 


"Halliss- -Morcom, Ltd., and the Electric Construction Corporation, Ltd., 
300-xw. steam generating set, £2,874. 

The T.C. has also accepted the following tenders :—Of Mr. H. 
Gough, of Wolverhampton (£144) for coai bunkers at the electricity 
station; of Hy. Willcock & Co. for the erection of the extensions 
necessary at the car depét, Cleveland Road, at £2,587; that of the 
British Thomson-Houston Co., at £2,460 (trucks), for four single- 
deck cars and six double-deck cars ; also a tender of Messrs. Milnes, 
of Hadley, for car bodies. 


Worcester.—The T.C. has accepted the jender of Messrs. 
Reavell & Co., Ltd., for the supply of an electrically-driven air 
compressor, at £190. 


FORTHCOMING EVENTS. 


Saturday, June 18th.—Annual Athletic Race Meeting of the Arc Works Club 
(Crompton & Co., Ltd.) at-Chelmsford. 
Saturday, June 25th.—At 8 p.m. Junior Institution of Engineers. Visit to the 
Chelsea generating station of the Underground Electric Railways 
Co., Lot’s Road, Chelsea. 
Tuesday, J ek a. —9 to 11.80 p.m. Conversazione of the Institution of Elee- 
ae Engineers at the Natural H: Museum, Cromwell Road, 


Saturday, “Tnnpest fee Institution of Engineers, The visit to Dover to 
Harbour Works, for Saturday 
Ind bas been postponed to Saturday, July 9th. 


The three tenders sent in were 


a's 


Bc 
by 
tri 
in 
B 


+ 
= 
oui 
by 
pai 
eve 
( 
da: 
ea’ 
: 
in 
7 
vo 
po 
tri 
Ne 
po. 
- 
an 
un 
th 
b 
cal 
an 
me 
Bag 
~ S8I 
the 
wo 
—— 
Bi 
In 
a 
rec 
“, 
we 
for 
Di 
me 
i th 
set 
or 
his 
pe 
we 
| 
ms 
wa 
: 
= 


1008 


Vol. 54, No, 1,886, Sonu 17, 1904.] THE ELECTRICAL REVIEW. 


NOTES. 


Tesla in the ‘Daily Mail.”—Marvels beyond belief— 
our belief, at any rate—are to be accomplished by Mr. Nikola Tesla 
by-and-by, according, of course, to the D. M, :— 

_ “An enormous mushroom-shaped tower has just been completed 
at Wardenclyffe, Long Island, Mr. Nikola Tesla, the distin- 
guished electrical inventor. From this tower Mr. Tesla is now pre- 
paring to put into operation the most daring and amasing scheme 
ever conceived in the development of wireless telegrapby. 

“For over four years Mr. Tesla has been hard at work almost 
day and night experimenting and endeavouring to make his mar- 
vellous theory practicable. From time to time during that period 
he had intimated vaguely the immensity of his plan, and the 
equally tremendous results that would follow its introduction, and 
now, at last, he has announced his preparedness to put his theories 
to their first: practical test. 

“ For a large part of the work already done Mr. Tesla is indebted 
to the generosity of Mr. J, Pierpont Morgan, who is extremely 
interested in the scheme.” 

Poor Mr. J. P. M. 

“ Briefly explained, Mr. Tesla’s assurances of what we may expect 
in the next few years are as follows :— 

“A ceaseless day and night service of millions upon millions of 
volts of electricity from the Canadian Niagara Power Co.’s electric 
power plants at Niagara Falls to the Wardenclyffe tower, the elec- 
tric power being forwarded from there by Tesla’s wireless system to 
New York City for the purpose of illuminating the entire metro- 
polis, running elevated and underground trains and tramway cars, 
operating lifts, motor-cars, trucks, and ferry-boats, furnishing heat, 
and even winding up clocks and making them keep perfect time by 
a system of half-hourly regulation. - 

“ Hach will distribute about 10,000 u.P. of wireless electricity 
under a tension of one hundred million volts. Mr. Tesla declares 
that he is able to produce and handle that much with perfect safety 
from one tower. 

“ Among his other schemes Mr. Tesla proposes a perfect system of 


world-wide wireless telegraphy through which widely separated . 


friends will be able to converse instantaneously and without the 
slightest‘danger that their wireless conversations will be overheard 
by a third person. 

“ Little instruments about the size and shape of a watch will be 
carried in the vest pocket and will record market quotations, races, 
and important news features. 

“ Another little watch-like instrument is one with a dial face by 
means of which the wearer can transmit and receive wireless mes- 
sages to and from friends many miles away. Watches of both 
- sender and receiver will be keyed to a certain pitch to prevent 

their communications from going astray or falling into the watches 
of disinterested third persons.” 

We envy the D. 2.’s good luck in coming into possession of these 
wonderful items of news; but we fear they are dad news. 


Appointments Vacant.—Lecturer in mathematics for 
Birmingham Municipal Technical School (£175); electrical 
laboratory teacher (evening classes) for the G.H. Railway 
Institute, Stratford; a teacher in electric lighting and wiring is 
required for one evening per week for Finchley; a teacher is 
wanted for an electric lighting class at Enfield (one evening per 
week); electricity and tramway clerks, and switchboard attendant, 
for Swindon Corporation. 


- Royal Society.—The following were amorg the papers 
down for reading at yesterday’s meeting :— 
' Sir Norman Lockyer, K.C.B., F.R.8,,and Dr. W. J, 8. Lockyer. ‘A Probable 
Cause of the Yearly Variation of Magnetic Storms and Aurore.” 
Sir = Crookes, F.R.S. On the “Action of Radium Emanations on 
ond,” 


_ The Wages of Tramway Employés.—On Sunday a 
meeting under the auspices of the Amalgamated Association of 
Tramway and Vehicle Workers of the United Kingdom was held at 
the Coop Hall, Wolverhampton. Councillor James Whittaker 
occupied the chair, and there was a fair attendance of tram- 
way men. Councillor G. T. Jackson, of Manchester, the general 
secretary of the association, addressed the men on the value of 
organisation and of becoming members of the union, and traced the 
history and development of the association with which he was con- 
nected, and which bad a capital of £17,000. If they took 30 Cor- 
porations, the minimum average wage earned by the drivers was 
6 64d., and with that they could not be satisfied, for to carn a decent 
wage a man was obliged to put in 60 hoursa week. He suggested 
that the Tramways Committee of Wolverhampton should better the 
conditions of the men. He did not believe in a minimum and a 
maximum, but a s'andard rate of wages being paid. The minimum 
wage in Wolverhampton for a driver was 54d. per hour, and at the 

_ end of four years he got 64d. The conductors started at 44d. 

ae hour, and at the end of five years received 54d. These con- 

tions, the speaker argued, compared unfavourably with those in 

many other towns. The meeting concluded without any resolution 
being submitted. 


London County Council.—The Finance Committee 
presented a report at Tuesday’s meeting of the Council in 
reference to the proposed borrowing of money by the Marylebone 
Borough Council. It appeared that in consequence of orders made 
by the Courts, for immediate payment to the Metropolitan Elec- 
tric Supply Co. of certain sums for new capital expenditure 
iacumed in connection with the Marylebone undertaking is 
Borough Council had found it necessary to increase by £60, 


the amount for which power to borrow is sought, making the 
total sum to be borrowed £1,415,000. The Borough Council had 
asked the Connty Council to take power to advance the increased 
amount, and on the recommendation of the Committee it was 
decided to take to amend the Council’s Money Bill of 1904 
in the direction indicated. As the Borough Council was desirous 
of completing the purchase as soon as possible, the County Council 
also resolved without any discussion to advance on loan the sum 
of £1,415,000 on certain conditions on or before October 31st, 1904. 


This decision depends for fulfilment upon the farnishing of the - 


necessary consents and evidence, and on the passing of the Borough 
Council’s Bill, and of the County Council’s Money Bill of the 
present session. 

The Council adjourned for a week the consideration of a report 
by the Highways Committee recommending that application 
should be made to Parliament in the session of 1905 for power to 
construct tramways over Wes'minster Bridge, and along the 


. Victoria Embankment, and the portion of the subway already 


authorised to the north side of the Strand, together with the 
formation of a connection between the proposed tramways, and 
the tramways in Lambeth Palace Road. 

It was decided to grant a loan of £10,634 to the Hammersmith 
Borough Council for electric lighting works, including £3,670 for 
meters, Approval was given to plans for works in connection with 
the erection of coal bunkers, boilers; and conveyors at the 
Bermondsey Borough Council generating station. 


Fatalities.—It is reported that while cleaning an electric 
arc lamp at Cardiff on Thursday last week, Donald Watson received 
a severe shock. First aid was rendered, and the injuries were not 
serious. 

We regret to learn that there has been another fatality on the 
Liverpool-Southport electric railway, through a workman (Flood, 
aged 19) who was on his way to Formby power station catching his 
foot against the live rail. He became insensible immediately, and 
died within half-an-hour. A companion tried to rescue him, but he 
likewise received a shock, though not a fatal one ; he recovered after 
artificial respiration measures had been applied. The two men are 
reported to have been trespassing, as they were proceeding to the 
station in search of employment. The inquest into the cause of 
Flood’s death was opened on Thursday last week at Formby. The 
eyidence supported the above statements, and showed that deceased, 
had to climb over a 6 ft. hurdle fence in order to get on to the line 
Artificial respiration was of no avail in Flood’s case, and he died 
from shock and heart failure. The resident electrical engineer at 
Altcar station (Mr. H. E. O'Brien) stated in his evidence that if a 

son kept to the crossing there was not the slightest danger. 

here anyone had the slightest right to be, the “live” rails were 
protected. The Coroner, addressing the jury, said that notwitk- 
standing all the provisions that scientific people were continually 
making for the protection of life, fatalities were still occurring. 
They could not provide for every contingency in this world. He 
did not hold any brief for the L. and Y. Cc., but he did not want to 
be either partial or, on the other hand, prejudiced against them; 
and that was the way the jury ought to look at the matter. For 
their own benefit and that of the public the company had electrified 
the line, and he thought they ought to take for granted that the 
company had done the best they could so far as engineering skill 
was concerned, and at the same time taken every precaution to pro- 


* tect the travelling public from the dangers connected with the use 


of electricity. If the jury could make any suggestions for the better 
protection of life in the future they might do eo, The jury found 
that the death of Flood was purely accidental. : 

It is reported ttat a porter on 13th inst. slipped and came in contact 
with a live rail on the N.E. Railway’s electrified section at Manors 
Station, near Newcastle. Death was insta.taneous. The victim 
was much burned about the head and neck. 

On 9th inst., at the British Insulated and Helsby Cable Works, 
Prescot, a youog man named Molyneux (18) was minding a machine 
which winds copper into coils at the rate of 1,000 ft. per minute, 
when a nut on the cylinder of the drum flew out, and struck him on 
the right temple, knocking him to the ground in an unconscious 
condition, He died in a short time without regaining consciousness. 


Corporations and Standardisation.—The Gas Com- 


mittee of the Glasgow T.C. has recommended that a subscription 
of £12 10s. be given as a donation towards the expenditure in con- 
nection with the work now being carried on in London by the 
Engineering Standards Committee, on the understanding that the 
tramway, electricity, and water departments of the Corporation 
subscribe a similar sum in order to make the donation from the 
Corporation one of £50. The donation is the result of an applica- 
tion made by tke President of the I.E.E, and the chairman of the 
Sub-committee on Generators, The Electricity Committee of the 
T.C. has agreed to the proposal. 


Electricity Works Statisties—We are indebted to 
Mr. J. A. Robertson, burgh electrical engineer, Greenock, for 
kindly pointing out that the capital expenditure at his works is up- 
wards of £80,206, not £40,424 as given in our tables. 


Water Power in Italy.—The municipality of Turin 
has decided to expend £12,000 for the purpose of acquiring a water 
power concession which proposes the utilisation of the falls of the 
Dora mar Salbertrano, in the Susa Valley, with the object of erecting 
a cential station for the supply of Turin. It is estimated that 
8,000 u.P, is available, and a committee has been appointed to pre- 
pare a scheme for submission to the town council. If carried into 
effect the works will be brought into competition with the under- 
taking of the Alta Italia Electricity Oo., which hitherto has not ~ 
proved financially prosperous, although recent prospects have 
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been more favourable. Tt is thought that’ the’ action of the muni- 
cipality has been dictated by the apprehension that the Alta Italia. 
Co., which recently acquired an additional water power concession, 
wishes to secare a monopoly, 


Earth Currents,-— Last month M. E. Guarini _pro- 
pounded his views on earth currents before the Belgian Astro- 
nomical Society. The lecturer suggested that a current was. 
produced in the atmosphere by the rotation of the earth round 
the sun, and that this induced current further induced a current in 
‘the reverse direction in the crust of the earth, the direction of 
the terrestrial current being opposite to the direction of rotation of 
the earth. Such a current would be capable of producing the 
observed magnetic field of the earth. It is not clear, however, how 
a continuous current can be induced by a continuous current. M. 
Guarini considers that some day the earth currents may be applied 
to industrial purposes. ’ 


Trolley Omnibuses in Berlin,—A service of trolley 


omnibuees, in which the current is conveyed to the motors by means 
of overhead wires, is on the point of being established in Berlin- 
between Johannisthal and Nieder Schéneweide. The *buses, each: 
of which will accommodate 16 persons seated and six standing, are 
being made by the Allgemeine Co., and the weight ranges from. 
34 tons to 4 tons. It is possible for the vehicles to attain a maxi- 
mum speed of 124 miles an hour. The introduction of trolley 
omnibuses is merely a temporary expedient, as an electric tramway 
is to be constructed to connect the districts in question as soon as 
the local conditions permit of the work being executed. 


The Electrical Standardizing, Testing and Train- 
ing Institution.—Prof. O. A. Carus-Wilson, M.A:, M.I.E.E, will 
commence a special course of lectures to the senior students of the 
above institution upon ‘Direct Current Motor Construction,” on 
Thureday next, June 9th. 


British East Africa.—Mr. Clement Hirtzel, the con- 
cessionnaire for the supply of electrical energy for the lighting, &c., 
of Nairobi, has stated in an interview published by the <Anglo-. 
African Argus, that he anticipates a large demand for lighting 
and power. Three thousand lights, he estimates, will be required at 
once. His idea is to harness some falls about 18 miles from 
Nairobi and use them for electrical power transmission—in the 
same way that the Victoria Falls in Rhodesia are proposed to be 
utilised. ‘‘The power could be used,” said Mr. Hirtzel, ‘for 
plonghing, mills and pulping. ... My intention is to put up a 
telpherage line for about 18 miles.” 


American Institute of Electrical Engineers.—The 
annual meeting of this organisation was held at New York City on 
May 17th and 18th. The annual report shows that the Institute . 
has now more than 3,000 members. The ordinary receipts for the 
year ending April 30th, 1904, amounted to $40,986, and the ordinary 
operating expenses were $36,394. The new president is Mr. John 
W. Lieb, jun., associate general manager of the New York Edison Co.. 
The new vice-presidents, as elected, are:— Mr. W. E. Goldsborough, 
electrical director of the St. Louis Exposition; Mr. J. C, Carty, 
chief engineer of the New York Telephone Co. ; and Major Samuel 
Reber, electrical engineer, War Department, Washington. The, 
four newly elected managers are:—Mr. Henry G. Stott, superin- 


tendent of motive power, Manhattan Elevated Railroad; Mr. L. A. ° 


Fergusson, general superintendent of the Chicago Edison Co.; Mr. 

Schuyler 8. Wheeler, president of the Crocker-Wheeler Electric Co., 

of Ampere, New York; and Mr. James 8. White. Mr. Ralph W. 

Pope, who has been secretary since 1885, continues in office, as does 

treasurer, Mr. George A. Hamilton, of the Western 
Uo. 


OUR PERSONAL COLUMN. 


[The Editors invite electrical engineers, whether connected with the 
power station or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers of the 
ExrorgicaL REviIEW posted as to their 


Central Station Engineers.—A pleasant function 
was held at the Brompton and Kensington Electricity Works 
last Friday evening, when Mr. W. J. AL~BRicHt, who is leaving 
to take up the post of resident engineer to the Crystal Palace 
District Electric Supply Co, Ltd. (recently acquired by the 
Blackheath and Greenwich District Electric Light Co. Ltd.), was 
presented with an illuminated testimonial signed by about 60 of the 
ataff and employés, together with agold watch. Mr. H. W. Bowden, 
the manager and chief engineer, in making the presentation, referred 
in eulogistic terms to Mr. Allbright’s ability and the regret which 
his departure caused in all departments. , 

: Bangor T.O. has increased the salary of the electrical engineer by 
40 year. 

Mr. J. AvuEN has been appointed mains foreman at the St. Anne’s 
electricity works. 

The Dudley Corporation Electrica! Committee have re-engaged 
Mr. Wireon, electrical expert for another year, but his commission 
on new plant laid down is to be lowered from 5 to 24 per cent. 
As the arrangements with the Tramway Committee are not yet com- 
plete, the Committee do not consider it is desirable yet to appoint 


THE ELROTRIOAL REVIEW. 


Last Friday Mr. Wru14M Faissy, chief assistant at the Colchester 
' Corporation electricity works, was, in view of bis approach 


marriage, presented with a handeome silver tea service, subscri 
for by the staff of the works. The presentation was made by Mr. 
A. R. Sillar, the borough electrical engineer, 

Mr. A. G H. Davis has resigned his position on the staff of the 
Newcastle Electric Supply Co. in order to take up the appoint- 
ment of chief shift engineer at the City of Exeter electrical worke, 
to which he was appointed by the Committee out of 85 applicants. 

The emwployés of Motherwell Electricity Department went: for 
their first annual outing last Saturday. ‘They went to Brodick, on 
the Isle of Arran, and had excellent weather. Mr. 8, Wizriams is 
the new chief of the department. 

Mr, W. J. 8. Jonzs (late of Queensland), engineer to the works 
department of the County of Durham Electric Power Supply Co, 
was married last week to Miss Sallie, second daughter of Mrs, and 
the late R. H. MoBryde, of Newcastle. The ceremony took’ place 
at the Heaton Road Presbyterian Church, Newcastle. On the 
ist inst. Mr. Jones was entertained at,luncheon by his colleagues at 
the Gateshead Power Station, and was presented with a care of 
cutlery and a silver frait.dish. The chair was taken by Mr. W. J. 
Charlton, secretary to the Electrical Power Distribution Co., Ltd., 
the vice-chairman being Mr. A. 8, Esslemont, managing. engineer. 
The presentation was made by Councillor J. W. Laws. 


‘Electric Tramway ‘Officials—Mr. Joun 
late manager of the Bury, Rochdale and Oldham Tramway Co,, 


_ has been presented by the employés with a writing desk. 


General.—Mr. G. E. Srooxens, district manager of the 
National Telephone Co,, will shortly be leaving Canterbury to take 
up an appointment at Aberdeen, where he will have the supervision 
of a large district in the north of Scotland. 

Mr. Cosrar, late of the British Insulated and Helsby Cables, 
Ltd., has now joined the staff of the St. Helens Cable Co., Ltd., of 
Warrington, as dry core and paper specialist. 


NEW COMPANIES REGISTERED. 


London Electron Works Co., Ltd. (81,209).—This company 
was registered on June 10th, with a capital of £26,000 in £10 shares, to 
acquire and take over as a going concern the business of a metallurgist and 
electro-chemist now carried on by A. de Back at Hegent’s Dock, Horseferry 
Road, Limehouse, as the ‘‘ London Electron Works Co,,”’ and to carry on the 
business of iron, steel, tin, lead, brass, and general metal masters, makers, 
workers, converters, and founders, smelters, engineers, tinplate workers, 
smiths, metallurgists, electrical and electro-chemical engi 8, merchants, 
manufacturing chemists, &c. The first subscribers (each with one share) 
are:—A. de Back, Regent’s Dock, Horseferry Road, Limehouse,  electro- 
chemist; T. Zettel, The Priory, 2, Crystal Palace Road, Sydenham, Doctor of 
Philosophy ; E. Kallmus, Villa Rosette, Cavendish Road, Sutton, Surrey, 
flour factor; E, Back, 1, Kolonrathring,. Vienna, manufacturer; 
Richards, 1, Stubenring 18, Vienna, mannfacturer; J. Zettel, 1, Rath- 
hausstrasse 15, Vienna, official stockbroker; E. Duschnite, 1, Volksgarten- 
strasse, Vienna, Doctor of Laws; and C, Duscbnitz, 1, Bartensteingasse 9, 
Vienna, manufacturer. No initial public issue. The number of directors is 
not to be less than two nor more than five; the first are A. de Back and 
Dr. T. Zettel, each of whom may retain office while holding 100 shares; 


qualification of subsequent directors, £1,000; remuneration as fixed by the ~ 


company, 


Cutting Bros., Ltd. (81,178) —Tbis company was registered on 
June 8th, with a capital of £6,000 in £10 shares,.to acquire the business of elec- 
trical engineers now carried on by Cutting Bros., of Derby and London, to 
adopt an agreement with C. H,. Cutting and G. H, Cutting, and to carry on the 
business of electrical engineers and contractors, electricians, manufacturers of 


and dealers in all apparatus used in the generation, distribution, supply,. 
lat lat anical and 


reg . on and employment of electricity, mech 
ventilating eng’ y ders, stampers, The first subscribers (each with 
one share) are:—C, H, Cutting, 220, Uttoxeter New Road, Derby, engineer; 
G. H. Cutting, ‘220, Uttoxeter New Road, Derby, engineer; Isabella Cutting, 
220, Uttoxeter New Road, Derby; Grace Winson, 22, Dairyhouse Road, Derby; 


.J. B. Cutting, 220, Uttoxeter New Road, Derby, engineer; Mary Cutting, 220, 


Uttoxeter New Road; Derby; E. B. Cutting, 220, Uttoxeter New Road, » 
engineer; and A. Cutting, 220, Uttoxeter New Road, Derby, engineer. No 


initial public issue. The number of directors is not to be less than twonor _ 


more than five; the first are C. H. Cutting and G. H. Cutting ; qualifica’ 
£800; bs aa as fixed by the company. Registered office, 165, Parliamen 
Street, : 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


Okonite Co., Ltd. (69,327).—This company’s annual return was 


filed on April 15th, when the entire capital of £120,000 in 82,000 preference and 
16,000 ordinary shares of £210s,each. £2 10s. per share has been called up on: 
100 ordinary and 110 preference shares, resulting in the receipt. of #£526, 
£119,475 is considered as paid on 47,790 shares. Mortgages and charges: 
£65,900, of which £85,400 debentures are in the hands of trustees for the com-* 
pany. 

South London Electric Supply Corporation, Ltd. (50,392).— 
This company’s annual return was filed on May 10th, when the entire capital 
of £325,000 in 65,000 shares of £5 each had been taken up and paid for in full, . 

‘0 mortgages or charges, 


Guildford Electricity Supply Co., Ltd. (36,725).—This com-_ 


pany’s annual return was filed on April 19th, when 3,191 preference and 2,692 
ordinary shares had been taken up out of a nominal capital of £55,000 in 26,000 
preference shares of £1 each and 6,000 ordinary shares of £5 each, £1 per 
share has been called up on the preférence and £5 per share on the ordinary 
shares, resulting in the receipt of £16,651, in addition to £2 paid on two ordinary 
shares forfeited, . Mortgages and charges ; £21,000, 


Indo-European Telegraph Co., Ltd. (3,953).—This company’s 


annual return was filed on May 19th, when 17,000 shares had been taken up ont > 


of a nominal capital of £460,000 in 19,000 shares of £25 each. £25 per share has, 
been called up, resulting in the it Of £425,000, No mortgages or charges, 
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‘Willans.& Robinson, Ltd, (40,660).—This company’s annual 
retarn was filed on May 20th, when 66,666 preference and 66,666 ordinary shares 
had been taken up out of a nominal capital of £750.000 in 75,000 6 per cent. 
cumulative preference and 75,000 ordinary shares of £5 each. £5 per sbare has 
been called up on 52,208 ae and 52,204 ordinary shares, resulting in the 
receipt of £522,035. £144,625 is considered as ag on 14,468 preference and 
14,462 ordinary. Mortgages and charges: £246,760. 


Winchester Electric Light and. Power Co., Ltd. (50,868),— 
This company’s annual return was filed on April 18th, when 7,896 shares had 
‘been taken up out of a nominal capital of £50,000 in 10,000 shares of £5 each. 
pst nl ~~ been called up and £36,980 has been received, Mortgages and 

Arges: 000. 


Moelline Co., Ltd., electrical and general engineers, Lendon 
(76,689).—Issue. on March 10th, of £250 debentures, part of series created 
March 29th, 1904, to secure £15,000, charged on the undertaking‘and 

rty, present and future, including uncalled capital (if any). No trustees. 
usly issued of same series: £11,875. 


Cuba Submarine Telegraph Co., Ltd. (4,710 C).—This com- 
peny’s annual return was filed on May ot » when the entire capital of 
£220,000 in 16,000 ordinary and 6,000 preference shares of £10 each had been 
taken up and paid for in full, _ Mortgages and charges: Nil. 


Brompton and Kensington Electricity Supply Co., Ltd. 
(25,913).—This company’s annual return was filed on May 3rd, when 27,920 
ordinary and 12,080 preference shares had been taken up out of a nominal 
capital of £800,000 in 47,920 ordinary and 12,080 preference shares of £5 each. 
£5 per share has been called up on 26,920 ordinary and 12,080 preference shares, 
resulting in the receipt of £195,000. £5,000 is cons 
ordinary shares. Mortgages and charges: Nil. 


Hartlepool Electric Tramways Co., Lid. (49,734).—This 
company’s annual return was filed on May 4th, when the entire capital of 
£100,000 in 5,000 ordinary and 5,000 preference shaies.of £10 each had been 
taken up. £10 per share has been called up on the ordinary and £9 per share 
on the resulting in the receipt of £95,000, Mortgages and 
charges: Nil. 


General Electric Tramways Co., Ltd.—This company’s 


annus! return was filed on May 4th, when the entire capital of £18,500 in £1 
shares had been taken up an paid for in full, Mortgages and charges: 


£15,000, 


British Electric Calibrated Fuse Co., Ltd. (78,488).—Issue, 
on May 9th, of £800 debentures, part of series created December 4th, 1903, to 
secure £3,000, charged on the omen ’s undertaking and property, present and 
future, including uncalled capital. Holder: J. Lang, 1387, Fenchurch Street, 
E.C. No trustees. Previously issued of same series: £1,050, 


W. & E. Sumner & Clementson, Ltd., mechanical and elec- 
trical engineers, Liverpool (76,865).—Issue, on May 28th, of a debehture for 
£500, part of series created February 24th, 1908, to secure £2,000, charged on the 
company’s undertaking and property, present and future, = uncalled 


capital. No trustees. Previously issued of same teries: £1,500, 


Potteries Electric Traction Ce., Ltd. (57,968).—This com- 
y’s annual return was filed on May 4th, when 24,499 ordinary and 24,600 pre- 
rence shares had been taken up out of a nominal] capival of £600,000 in 80,000 
ordinary and 80,000 preference shares of £10 each. £10 per share has been 
called up on 17,888 ordinary and 24,500 apg g shares, resulting in the 
receipt of £428,830. £66,660 is considered as paid on 6,6t6 ordinary shares. 
Mortgages and charges: £220,000. 


CITY NOTES. 


India-Rubber, Gutta-Percha and Telegraph Works 
Co., Utd. 


Tum half-yearly general meeting of this company was held at 106, 
Cannon Street, E.C., on Tuesday. 

The Hon. Hanzy Marsnam, who presided, said that since the last 
meeting they had received no large contract which called for special 
notice, The cable shops had had their share of repairing work, the 
‘Buccaneer being employed at the end of last year by the Commercial 
Cable Co., while, at the beginning of this year, the Dacia was 
chartered by the Post Office for about 34 months for work round 
the coasts of England and Ireland. The latter ship was now engaged 
in repairing the Atlantic cable of the Direct United States Co. 
With regard to cable manufacture, the machines had been busy with 
an order for 500 miles, which was shipped and despatched from 
their moorings about a month ago. In addition to this cable, they 
bad had small orders from the British and Norwegian Governments, 
and from one or two companies. The Spanish Government asked 
for tenders for the laying of cables in the Mediterranean and 


‘between Spain and the Canary Islands. The directors went fully 


into the proposal which would entail financial arrangements of 
considerable magnitude, as the Spanish Government had adopted a 
system of paying by annuities during a period of 25 years. The 
result of the board’s careful consideration was, that under the con- 
ditions offered they were of opinion that they were not justified 
in tendering, although the relations the company had had with the 
Spanish Government in past years had always been agreeable 
enough, and had the conditions of the advertisement been more 
favourable, the board would doubtless have submitted a tender. 
They had added another to the small electric installations which 
they practically financed, and the board believed that those busi- 
nesses, which paid their expenses and their debenture charges and 
left a small surplus, would show some further development. The 
company was supplying to-the Palmer Tire Co. the best motor tire 
on the market, but .they anticipated infringement, and the conse- 
quent legal action, and shareholders must not, therefore, expect an 
increased revenue from this source until the patents were fully 
established in Court of Law. From wkat he had said they would 
understand why the board had thought fit to issue at not too favour- 
able an opportunity, from a financial point of view, £100,000 of 44 
per cent. second debentures. These would be unified with the 


existing first mo debentures when the latter came forward 
for renewal. The e of raw material during the past six months 
had been abn ly high, but they had been fortunate in the stock 


as paid on 1,000. 


they held. ‘The chairman then. moved that an interim dividend of 
2% per cent., or 5s. per share, be declared. 
Colonel Wxston Japvis seconded the resolution, which was 


carried. 
_ The Cuatrman mentioned that he had just returned from a visit 
Japan, and he was pleased to say that. in his movements among 
ectrical houses there he found that the company’s manufactures 
had an excellent reputation—particularly was that so in regard to 
—— cables, which stood first in the estimation of the 
apanese. 


An extraordinary general meeting followed, at which a resolu- 
tion was passed repealing the articles of March 3lst, 1864, and 
adopting the new articles which had been drawn up, so as to bring 
the company into line with the Companies’ Act of 1900. 

Mr. 8. W. Stuvzr, who was one of the parties to the adoption of 
the 1864 articles, seconded the resolution for adopting the new 
ones. 


Lisbon Electric ‘Tramways Co. 


Cox. Evan-Smurrx presided at the meeting held in 
London on 9th inst., and, in moving the adoption of the report, he 
said that one of its paragraphs referred to the fact that £19,000 
odd had been expended, mainly on the cost and erection of an 
additional unit to the power house. At the time their engineers 
designed the power station, although ample space was provided in 
the building for an extension of the plant, no such development in 
the business was anticipated in the immediate future as that which 
bad actually taken place. Their anticipations in this respect had, 
therefore, been falsified in a very agreeable manner, and the exten- 
sion of the tramways had already rendered absolutely necessary the 
provision without delay of additional engine power to meet further 
development. 

The motion was carried unanimously. 

It was resolved that the directors be remunerated, in addition to 
their usual fee, to the extent of 1,000 guineas, free of income-tax, 
by way of a bonus in acknowledgement of their services to the 
company. 


Mexico Electric Tramways Co, 


Cot, Str Evan-Smira presided at this company’s meeting 
held in London on 9th inst. In moving the adoption of the report, 
be esid that Messrs. Wernher Beit & Co. were creditors for £96,334, 
which sum was advanced by them frcm time to time for the 
extensions rendered necessary by the great growth of the traffic, 
and was not provided for in the original scheme of the capitalisation 
of the company. They could again point to a considerable increase 
in the passengers carried over the preceding year, and a corre- 
sponding increase in the receipts. Owing to the rapid development 
of the traffic, they had found it necessary to order a considerable 
addition to the rolling-stock, and bad already added another unit to 
their power station. They had every reason to anticipate that for 
the current year their system would develop considerably and with 
success, and they were still making certain modifications and im- 
provements on the system, which they anticipated wculd result in 
inereased traffic at remunerative rates. The board invited Mr, 
W. B. Rommel, tramway and electrical engineer, to proceed to 
Mexico with a view to reporting as to the advisability or otherwise 
of certain changes which the directors had in contemplation, and 
during bis visit he was able to carry out many improvements, the 
beneficial results of which were already appearing in the returns. 
Mr. Ludwig Breitmeyer also paid a short visit to Mexico in 
February of this year to assist Mr. Rommel. These gentlemen had 
concluded the purchase of controlling interest in the Banos Line 
Co., the only section of tramways in Mexico which remained out 
of their control, and which represented possibilites of competition. 
Their general manager in Mexico, Mr. Clegg, resigned his position, 
~n succeeded on April 4th by Mr. W. W. Wheatly, of New 

or 

Mr. Lupwie BrErtmpyeZr seconded the motion. 

The motion was carried unanimously. 


Buenos Ayres Grand National Tramways Co.— 


The report for the year ended March 31st last, states that There is a 


net balance of £40,117, as compared with £32,831 in the previous 
year. A concession for the electrification of the company’s system 
was obtained from the municipality on December 15th, 1903, and 
signed on February 10th, 1904, for a period of 55 years, For the 
purpose of this electrification the company has issued £300,000 
conversion debenture stock, which, with the £100,000 to be 
exchanged for the second preference debenture stock, makes a total 
issue of £400,000, A concession for the electrification of the Nueva 
system has also been obtained on identical terms with the Grand 


National concession, and the Nueva Co. has made its corresponding 


issue of £150,000 conversion debenture stock. 


Prospectus,—Zhe Sunderland District Electric -Tram- 
ways, Lid.— This company has been before the public this week 
with an issue of 1,000 debentures of £100 each at par, bearing 5 per 
cent. interest. . The capital previously issued was 600 similar deben- 


. tures, 79,500 £1 preference, and 75,000 £1 ordinary shares, The 


company has some 15 miles of electric track in course of construc- 
tion by Messrs, Krause, the electrical equipment of the power house 
and line (including 30 double-deck cars) being in the hands of 
Messrs. Bruce Peebles & Co., Ltd. An estimate of the probable 
traffic, prepared by Mr. 8. B, Cottrell, of the Liverpool Overhead 
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~ Railway, accompanied the prospectus, shows a net ttaffic revenue 
of £26,000. The amount required for debenture interest and 
sinking fund is £10,285. The list of applications was to close 
yesterday. 


R. Waygood & Co., Ltd.—The report. of the directors 
for the year ended March S3lst states that. the profits earned, in- 
cluding £4,949 brought forward, amount to £31,821. The managing 
director’s and directors’ fees absorb £2,800, the dividend on pre- 
ference shares absorbs £8,100, patent rights, amount written off, 
£500, further amount placed to reserve £1,600, géheral reserve 
account £1,000, and interim dividend on ordinary shares £3,375, 
leaving a balance of £14,446. The directors recommend a further 
dividend at the rate of 13 per cent. per annum for the six months 
ended March 31st, making, with the interim dividend already paid, 
9 per cent. for the year on the ordinary shares, leaving £6,074 to 
carry forward. 


United River Plate Telephone Co.—The report for 
the year ended March 31st last to be presented at the meeting on 
21st inst., states that gross receipts in sterling for the year at the 
River Plate were £134,824, as against £124,470 in. the preceding 
year. Deducting debenture interest and interim dividends on pre- 
ference and ordinary shares, and adding interest on investments 
and transfer fees, there remains a profit of £39,215, to which must 
be added £3,713 brought forward from the previous year, leaving 
an available balance of £42,928. After putting aside £10,000 to a 
reserve for renewal of plant and transferring £15,000 to reserve 
fund, the directors recommend a final dividend of 5 per cent. on 
the ordinary shares, making, with the interim dividend, 8 per cent. 
for the year, leaving £3,428 to be carried forward. To provide for 
the continued expansion of the business, it is proposed to increase 
the authorised capital of the company, and to make an early issue 
of £60,000 in ordinary shares, which will be offered to the ordinary 
shareholders, 


Stock Exchange Notices.—Application has been made 
to the Committee to appoint a special settling day in and to grant 
a quotation to :—Metropolitan Electric Tramways, Ltd.—£350,000 
4% per cent. debenture stock. The Committee has appointed special 
settling days as under :—Wednesday, June 22nd: British Electric 
Traction Co., Ltd.— £250,000 44 per cent. second debenture stock. 
The Committee has also ordered the undermentioned securities to 
be quoted in the Official List :—British Electric Traction Co., Ltd. 
—£250,000 4% per cent. second debenture stosk; Electrolytic 
Alkali Co., Ltd.—Further issue of 50,000 ordinary shares of £1 
each, fully paid, Nos. 152,219 to 202,218; and a further issue of 
50,000 7 per cent. cumulative preference shares of £1 each, fully 
paid, Nos. £0,001 to 100,000. 


The Belfast Municipal Loan Issue.—The Belfast 
Corporation 34 per cent. loan for £200,000 is reported to have been 
fully subscribed, but it is understood that of the amount issued 
stock to the extent of £56,000 bas been taken by the Belfast Bank- 
ing Co., who are treasurers to the Corporation. The issue was not 
favourably received by the local stock-brokers, who thought that 
better terms should have been offered. On the other hand, it is 
alleged on behalf of the Corporation that the poor result of the 
issue is due to an attempt on the part of those hostile to the tram- 
way policy of the Corporation to demonstrate that the big loan for 
tramway purposes which has been foreshadowed cannot be obtained, 
and that consequently the system must be leased to a company.— 
Financial Times, 


Nernst Electric Light, Ltd.—An extraordinary general 
meeting will be held on June 20th, at Westminater Palace Hotel, 
to confirm the resolutions already passed for reducing the capital of 
the company. F 


Commercial Cable Co.—The directors have declared a 
quarterly. dividend of 2 per cent., payable on July 1st. 


STOCKS AND SHARES. 


Wednesday Evening, 
Tax of heavy new issues in the highest-class markets, is accom- 
panied by slightly firmer charges in Lombard Street, which have 
somewhat damped the hopes of those who looked for an early 
reduction in the Bank Rate. Money is plentiful enough in the 
market (whatever may be the case elsewhere), and a 24 per cent. 
Rate seems to be an assured fact in the near future. The end of 

’ the half-year brings with it a certain amount of window-dressing on 
the part of the financial houses, but its effect is, of course, merely 
temporary. In the Stock Exchange the chief feature is the 


continued restraint of the public from the general markets, although 


the electrical sections manage to ‘keep up their end” very well, 

and there is a steady amount of trade passing in the Supply 

division, 

_. As prices fell during the winter, when they should have been 
good, so are they capriciously rising now in the Electricity Supply 
list, Ohelsons at 6} have regained their loss of last week, and City 


‘Ordinary shares stiffened to 113. Kensingtons are 10s. better at 


124, London Electric Preference 3-up at 5, and Hdmundzon’s 
Ordinary 4 to the good at 5%. Charing Cross Debenture and 
London iElectric Debenture stocks are both quoted ex interest, 
which is the reason for the decline of two points in each case. 
Several large lines of shares that were being sold for a decreased 


account have now been absorbed. Metropolitans at 20 are un- 
’ affected by the decision of the L.0.C. to lend the Borough of 
Marylebone the money for purchasing the company’s undertaking - 


in the borough. 

Railway stocks on the whole are hanging on the heels of Consols, 
but Central London Ordinary is distinctly better at 94, the official 
price giving no clue to the change. The Preferred is marked up a 
point at 1034, and this market is a little better. Districts have 
improved a small fraction at 384. Metropolitan Ordinary, after 
being sold by the -profit-takers down to 96%, rallied to 98. 
None of the lesser-kaown electrical railway stocks and shares have 
moved, but Hast London 34 per cent. Guaranteed is 3 up at 974. 

Much is being said. about the possible passing of its interim 
dividend on the Preference shares by the British Westinghouse 
Co. After what Mr, Westinghouse himself said at the last 
meeting of the company, we should think that most shareholders are. 
quite prepared to loge the July dividend. From 3% the price of the 
shares has recovered to 34, and the smartness of the rise makes oneask 


-whether the movement is inspired from this side of the Atlantic or 


the other. British Electric Traction Ordinary and Preference are 
+ harder, at 10} and 11 respectively, thanks partly to the circulation 
of hints that an interim dividend of some sort will be paid, and that 


the company is doing well. These hints bear the plain stamp og 


having emanated from one certain quarter. London United Tram- 
ways Preference shares are 113, and the Debenture stock 104 
Dublin United, 13 and 154 for Ordinary and Preference shares re. 
spectively. Anglo-Argentine varieties remain steady, the Ordinary 


at 6—10s. premium on the issue-price—the Preference 53, and the - 


Debenture stock 1334, with none of the latter on offer. Some 
dealers sold a few hundreds the other day at 134, and afterwards 
wished they had not, since no stock comes to market. Auckland 
Electric Trams 5 per cent. Debenture is changing hands about 994, 
and appears to be a sound investment of its kind, likely to advance 
in price later on. There is £200,000 of the stock, all issued and 
fally-paid. 3 

British Columbia Electric Deferred keeps steady at 1014, the Pre- 
ferred at 994, and the 5 per cent. perpetual Preference shares are 
104. The Belfast Street Tramways, according to rumour, are shortly 
to be absorbed by the municipality, although the recent reception 
of Belfast’s appeal for capital was not exactly encouraging to those 
who have to arrange the details of a new loan for the tramway’s 
acquisition. The Ordinary shares of the Belfast Co. stand at 11 for 
the £10 fully-paid shares. Metropolitan Electric 5 per cent. Pre- 
ference were done at 18s, 9d. last Tuesday. Buenos Ayres and 
Belgrano second Debenture is teing bought, and the price has risen 
sharply to 1044. a 

Despite recent support from inside, Brush Preference are down 
} to 20s., the other issues of the company remaining unaltered, 
Edison & Swan Debentures, of both kinds, are slightly higher, upon 
the new arrangements as regards the company’s capital, but the 
shares keep simply steady. Industrials are a quiet market all 
round, the attractions of Ascot, the incidence of a nineteen-day 
account, and the Stock Exchange recess on Saturday helping to 
restrain business. 

Improvement has begun to manifest itself in the American Rail- 
road department, but Anglo-American Telegraph Preferred has 
shed a point at 91, although Commercial Cable Debenture recovered 
its fall of 1 and rose to 95 again. Angio “A” is also easier at 7 
middle. Otherwise Telegraph securities are uninteresting; the war 
in the Far Hast seems to have no effect upon them, one way or the 
other, nor does the possible revival of trade in South Africa, conse- 
quent upon the advent of Chinese labour, cause the public to take 
any notice of stocks in those companies which serve the districts 
to be affected. The achievement of Signor Marconi in at last 
rendering a daily newspaper possible on an ocean liner bas barely 
influeuced Marconi shares, which are 14, although the weaknessin the 
Anglo-American group is not unccnnected with this latest develop- 
ment of wireless telegraphy. Reuters at 7 have added 4s, the 
amount of the dividend. The India-Rubber, Gutta-Percha Co. 
declares an interim dividend of 5s. per share. 

Upon a small investment inquiry, United River Plate Telephones 
improved 10s. to 63. The company’s latest-issued report was very 
satisfactory, and the market say that the proposed new issue of 
shares will provide the proprietors with a bonus. Monte Video 
shares are §—}. In the National Telephone group the Deferred 
registers a 2 per cent, rise at 874, the other varieties continuing 
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Vol. 54. No. 1,386, 17, 1904.) ELECTRICAL REVIEW. 
SHARE LIST OF ELECTRICAL COMPANIES. 4 
TELEGRAPH AND TELEPHONE COMPANIES. 
Stock; Closing - Closing Business done i: 
Present BAMB, or Dividends for the last Quotations Quotations week ended 4 
Tssue, three years. June eth. June 15th June 15th, 
1901, | 1903. | 1908, Highes:|Lowest i 
119,702 Do, do. 6% Debs., Nos,1101,250Red, .. 100 70 — 80 a 
8,105,580 | Do, do, Stock | 6% | 6 6% | —% — 93 | 
1,841,209 do, Btorling 600 year 4'%% Deb, Stock Red. Btock 94} 
Direct Spanish ee ee ee oo ee ee oe ee oo oe ee eo oe oe oe 
60,7102 | Direct United States is «1 ae 83% | 84% ae 10 — 104 — 104 10} 10k : 
85,800 | Direct West India Cable, 44% Reg. Deb., within Nos. 1 to 1,200, Red. | 100 Bi 10u —103 100 —10% % 
4,000,000 | Eastern Telegraph, Ord. oe | Stock | 7% | 7% | —181 126 130 1283 
1,956,565 Do. 8 87 — — 90 88 
1,584,645 Do. 4% Mort. Deb. Stock Red... .. «- | Stock} .. 105 105 | 106 
B00, Eastern Extension, A’ and China 1% 17% 123 113— 123 1143 
820, Do. % Deb, Stoek 105 —1 105 —108 
B00, Bastern & South Tele. 4% Mb. Db., Nos. 1 to 8,000, red. 1909 | 100 99 —102 99 —102 i 
200, do, 4 ort, Debs, (Mauritius Sub.) 1 to 8,000 | 25 99 —102 99 —102 és 
180,227 Globe ‘Telegraph and 64% |£3165*) 54% 83— $3 9% 
160,000 | Great Northern Telegraph, ee 10 15% | 198% | 15% 25 — 26 
8,700 = Goble, Mort, within Mon.) | | | 100—208 100 —108 bes 
1,988,888 | National Telephone, Pref. Stock .. «+ «+ «+ | 100 5% | 6 6 104 —106 104 —106 1054 1014 
15,000. | Do, 6 6 6% 1l — 13 11 — 13 
15,000 Do, do, Cum, 2nd Pref. .. 6 6 6% li — 13 li — 13 124 i 
9,250,000 Do. do, Non-cum. Bra, Pret., 250,000 6 5 6 5% 5— 6} 
000,000: | Do. do, Deb. 8} 84 98 — 10) 98 — 100 
689,593 Do. do. Rea 4 4 4 103 —105 103 —105 1044 
1,000,000 Do. 10 % to be paid os ee 29 — 31 29 — 31 £93 
Oriental Tel pone and 1 Elec, Nos. 1 to 171 ‘00s, fully pela 6% | 6% | 68% lis 1 xe 
100,0003 | Pacific and Buropean Tel., 4% Guar. Debs.,1#01,000 100 97 100°" 97 —100 a 
11,889 | Reuter’s .. ae 8 5% oo ee 64— 64— 74 ae 
ni iver Plate Teleph ee oe oe ee 6 eo - 
16,609 | West African Telegraph, Shares 10 ee 2% 4% — 7 6— 7 Pe yr. 
150,0001 | West Coast of America, 4% Debs., 1 to 1,500 guar, by Braz, Sub, Tel, | 100 97 — 100 —100 j 
967,980 | Weste-n Telegraph, Litd., Nos. L to 207,980 1%/7% | 7% 13} _123— 184 13 123 
75,0008 D> Debs. and series, 106 100 | | —108 101 —104 
,000 Do. do, - Deb, Stock Red... 100 100 —103 100 —103 
84,568 Do, do, do, Cum. 1st Pref, ae = 6 
4,669 Do, do, do, Qnd Pref. .. 10 és 5— 6 5— 6 4 
vO, do, do, 1 1,800 ee ee oe ee 100 —103 100 —103 oe 
ELECTRICAL RAILWAY, MANUFACTURING AND INDUSTRIAL COMPANIES. 
20,000 British Aluminium 7 see oe oe oe oe oe 10 ee oe ee 5— 6 5— 6 *. 
600, Do. do. 5% P Stock .. Stock| .. 116 —119 116 —119 117 
100,000 | British Insulated and H Cables 56 |10% |10% | 8% 6 
Do. do, 6 % Cum. Pref. ee 5 oe 53 
rowe Lindley oe ee oe ee ee ee ee 
105,781 | Brush Blectrical Engineering, Ord.,1t0105,781.. .. a Nil, | Nil |. Nil 1 1 
160,000 Do, do, 6 a 8 6% | 6% tf — 
126,000 Do, do, bard. Stock ee oe 96 — 99 96 — 99 
125,000 Do. do, Perp. Deb | Stock 73 — 78 
85,000 | Callender’s Cable B 90% | 15.% | 124% lo — ll 104 102 
40,000 Do, do, do. 5 % Cum. Pret. ee 6 oo ee 52 
90,0002 44 % Ist Mort, Deb. Stock Red, | Stock | .. 104 —108 . 104 —108 1 
1,960,014 | Central London Railway, Ord. k vo. co. wo} | 6 4 92 — 95 92 — 95 
494, Do. do, 4 a Pref, Stock.. «+ | Stock | 4 4 4 101 —104 103 —105 
494,998 do, . ee ee oe oe e+ | Stock 4 7 4 83 — 86 83 — 86 843 
1,830,000 | City and South | 23% 50 — 62 50 — 52 
85,000 ee ee ee 1h 6 1 2 1j— 2% 
99,261 Edison & Swan United Elec, Light, A” shares, £8 paid, 1 to 99,261 5 Nil | Nil Gs - = Je 
17,189 Do. do “A” shares, 01—017,199.. '..| 5 | Nil | Nil 
44,0282 Do. 4 b. 8 2 — 771 73 — 78 
100,0002 Do, do, 5% an Stock Prov, Certs. all pd. | 100 “u— 79 15 — 79 
112,100 | Electric Construction, 1 to 112, 2 6% | 6% 13 
81,890 Do, do, 7% Cum. Pref.,11081,800 ... a 23— 23 23— 
Do. do. 4% Perp. lst Mort, Deb. | 97 —100 97° —100 
200,000 do. 4 ge. 98 — 98 98 — 98 
900,000 Henley's( cw. Telegraph 5 90% | 20% | 15% -1 
50, India-Rubber, Gutta-Percha & Telegraph Works > 19 — 20 
00,0002 do. do, 4 Mort. Deb. | 100 100 —103 100 —103 
87,500 |tLsverpool Overhead Railway, Ord. .. .. «| 10 14% 18% 4 4 
10,000 |+ Do. do, Pref. £10paid «| 10 10 — 104 10 — 104 
87,850 Construction and Maintenance 19 | 20% | 20% | 20% — 39 — 39 
150, do. 4 % Deb Bds., Nos, i to 1,600 Red, 1908 100 101 —104 
640,0007 Waterloo & City Railway, Ord Ord, Stock eo ee ee ee 100 8 % 89 92 


* A period of nine months, 


# Quotations on Liverpool Stock Exchange, 


{ Unless otherwise stated all shares are fully paid, © From Manchester Share Liss. 


Bank rats of discount $ per cent, (April 2lat, 1904 
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SHARE LIST OF ELECTRICAL COMPANIES (continuet).— ELECTRICITY SUPPLY COMPANIES. 


Present Stock Dividends for the Closing Closing ——— done 
NAMB, or Quotations Quotations week ended 
Share,| three years June 8th. | June 15th. | June 15th, 1904, 
t 1901, | 1902, | 1908, Highest.| Lowest 
20,000 10}— 103 10}— 103 “ 
250,000 | Central Electric Deb. Stock se 100 <a 105 —108 105 —108 
50,000 | Charin; Cross and Supply 5 10% | 10% | 8% 
250,000 Do... do. Deb, Bick Hoa. <3 104 —166 102 —104 xd 
40,000 Do. 6 % Cum. Pret., | 138 — 14 13 — 133 135 
400,0007 Do. 5 % Deb. Stock, Sortp. at 115) all paid .. > toe 121 —126 121 —126 
},000 Do. 44% 2nd Deb. Biock, Pro ‘OV. 100 101 —104 101 —104 1033 
40,000 | County of London & Brush Prov. Electric Lighting, Ord. 1—40,000.. | 10 | 4% | 4% | 4% Th— 8h Ta— 8h 8 
20,000 Do, lo do. Pref, 40,001—60,000. 10 — 11 — 12 
400,0067 Do, do. 44% ae 106 —109 106 —109 
250,000 Do. 44% Ind Deb. Stock .. .. | Stock] ,. 99 —102 100 101g | 1004 
60,000 | Edmundson’s Electric ion, 5 1% | 7% 5g— 5% 6 
7 Kn tsbridge —_ 
Metropai Electr juppl 64% 
220,0007 De 1st Mort. Deb. Stock oe ee ee 109 —118 109 —113 
0007 do, Mort. oe |: Stock 97 —100 97 —100 
10,852 | Ni Electric Lighting oo es 10 6 6 6 124— 184 134 .- os 
40,000 | St. James’ and Pall Mall’ Electric Light, Ord 6 144 1 144% li — 16 4— 
20,000 Do, do. % Pret. 20,081 to. jo 40,060 5 8— 9 g— 9 8} 
150,0001 Do. | 100 97 —100 97 —100 
12,000 Smithfield Markote oe ee 5 oe 23% 4% _B— 8— 
50,000 * 4% Deb. Stock | Stock 85 — 90 85 — 90 
65,000 | South London ‘Ord, 5 12% | 8% 4 4} 
,000 | Urban Electric 8 upp! 5 4 4 5 
110000 w. Do. 6 % Cum, Pret ee oe ee ee ee 5 i% 12°% 194% 4 4 ia 193 
estminsbr Hlectrie Supply, xe 6 
* Subject to Founders Shares. .__1 Uniess otherwise stated all shares are fully paid, 
MARKET QUOTATIONS, Wednesday, June 15th. 
8 
@ Acid, Hydrochloric os ~=percwt, 5/- Copper Sheet oe. por ton £69 £3 dec. 
aos Niirie ee ee percwt, 22)- ee » Rod... per ton £69 £3 dec. 
Oxalic.. ee ee per cwt, 82/- ee e (Electrolytic) per ton £62 £2 dec. 
a,» Sulphuric .. .. percwt 5/6 Sheets .. per ton £78 £2 dec 
@ Ammoniac, Sal_ .. per cwt, ton £72 £2 deo. 
a Ammonia, Muriste (orystal) per ton £33 10 H.C, Wire per Ib. 3d. deo 
a perton £30 f Ebonite Rod ee perlb., 
f Car perton £15 m German Silver Wire .. per lb. 16 
£18 h Gutta-perchafine.. .. perlb. 8/- 
Benzoie h India-rubber, Para fine... .. per Ib. 4/8 to 4/83 dec. 
oe r gal, ~5/6 Iron, Charcoal Sheets perton £18 
rd > £21 10 & ,, Pig (Cleveland warrants) per ton 42/9 2d. dec. 
a Se oe perton £%4 4 ,, Forgings, according to per ton From £11 és 
a e+ «+ perton £81 Scrap, heavy per ton 47/6 to 
+» per ton £27 10 es € Wire, galvanised No.8 perton £9 15 
Nephiha, Ber g Lead, English Ingot .. .. perton | li 15s. dec. 
@ Potash, Bichromate, in casks .. per lb. 8d. ox Sheets .. .. perton £11 17s. 6d. dec. 
@ Caustic - per ton m Manganiti Wire No. 38 8/- 
@Bhellsc perowt, 220/- Bn orignal cen per Ib. 6d. to 1/ 
@ Sulphate of Magnesia .. .. perton £4 10 “a ” » medium per to 4/- oe 
@ Sulphur, Sublimed «+ per ton £6 10 6 large per Ib, 4/6 to 8/f «e 
a vered perton £65 10 ee nze,pinin castings per lb, to 1/24 
a » Lump ..  .. perton £5 per 1j- to 1/8 
@ Soda. Caustic (white 70%) .. per ton £10 15 ” ” per lb. ‘orm 1/1 
a Crystals oe, £8 o Platinum .. per oz. £4 
a Bickromate, casks.. .. per lb, 23d. e zo Wire 
Magnet, acc’d’g todesc per 
METALS, &e. bars... £15 to £40 
Aluminjum Ingots, in ton lots .. per ton £190 Tin, Block .. ++ pertom | { “pido £2 dec, 
b ton lots per ton £168 Foil 1/6 on 
b Sheet, in ton lots per ton £166 Wire, Nos s.1to16 . per lb, 1/64 
Pp Babbitt’s metal ingots .. +. perton £48 to £180 oie p White Anti-friction Metals— 
e Brass (rolled metal 2” to 12") basis per Ib. le a “White Ant” brand per ton £42 to £62 os 
per Ib, d. dec. Yarns, Grey Cotton, on sp’ls per lb. 8d. oe 
co (soliddrawn).. .. perlb. dec, a. Flax . perlb, ee 
es ee lb, "10 Ibs. Russian per lb. 433d, oe 
¢ Copper Tubes (brazed) .. .. per d, = j " 10 Ibs. Russian, single .. per Ib. ‘ $e 
eee (solid drawn) .. per lb, 94d. id. dec, 180 Ibs. Jute rove per ton 1 +e 
@ Copper Bars selected per ton £09 _ £3 dec. k Zine. Sh’t (Vieille Montagne bnd. per ton £25 5 


k Morris Ashby, Ltd. ; W. T. Glover & Co., Lid.; P, 


; h Edward Till & Co.; ¢ Bolling & Lowe; j Walter 


ELECTRIC TRAMWAY AND 


lied by Messrs, :—a G. Boor & Co.; b The British eae Co,, Ltd.; ¢ Thos. Bolton & Sons., Lid.; d F. Wiggins & Sons. ; > Frederick 
dia-Rubber, G.P, and Teleg. Works Co., Ltd.; g James & Shakspeare; H. Hindley and 
Ormiston 


Sons ; Johnson, Matthey « Co. Ltd. ; iP The Bronze Co,, Ltd. 


RAILWAY TRAFFIC RETURNS. 


Week | Receipts for | No. Miles Week | Receipts for | No. Miles 
Locality. ending | the week. Total to date. | open, Locality. ending | the week, | wks.| to date. |. 3 
Aberdeen ..|Junell| 1,419 | +252] 2 | 2,985 522; 101 — Dover | 904 | — 14] 28 | 4,99/— 246) 8 | — 
Birmingham 11] 5,559 | +592 | 24 | 329,989) + 7,974 — |&| Dublin 10 | 5,607 | +489 | 24 | 107,587] + 2,316.47 [+ 
Bournemouth » 1,028 | + 45) 10 11,093 1 — |s|BastHam .. 166 | +177 | 10 4946 882; 5 j+ 
Blackburn .. 18 1,082 | +187] 11 | 10,418|+ 660 — |°|Glasgow | 15,870 | 4846] 2 — 2,716 | 70 
Blackpool 9] 840 | + 65] 10 788 + 668 — |'3| Halifax (2 weeks) ..| 8,598 9 | 18,191] + 88 |+2 
 —Fleetw'd| ,, 11] 585 |—316| 24 | 8915|— 683 3 Huddersfield LL} 1,804 | +186 | 10 —~ | 8 — 
»  —Lytham | ,, 9] 485 | —227| 82 |- 7,855| + 5,599| 7% | — Hull AL | 9082 | +866] 10 | 21,858] + 25216) 18 
Bolton | 1,880 | 11 20,110|— 129] 95 | — Tikeston ..| 4, 8| —282] 2 
Bradford .. ..| ,, 11] 4,796 |+1188| 10 | 47,122|+ 7,987/ 46 | — | Ipswich «| 489} — | 10 906; — | 104) — 
Brighton .. ..| 12]. 918 | + 722) — — Isleof Thanet ..| 4, 11| 648 | + 25/98 | 397| 104 | — 
(Devonport » 630 | + 73| 22 | 10,791| + 1,625] 6 | — | Liverpool 4110681 23. | 296,881 | + 3,676 | 108 | — 
» 787 | —861/ 29 | 17,768} 501 — 4 11,949 9 | 105,411 | +15,286 | 88 
Gateshead » 8] 865 | | 22 | 19,902) + 922 + 4, 11 | 12,659 |—1194 | 10 | 122,176} + 1,875 | — 
sGr’n’k—Pt.Gisgw| ,, 617 | + 6} 22 | 659 — | Newcastle... 11}. 8,722 | +517 | — \— 
Hartlepool » 804 | —142| 92 + 471 42 |5}Portsmouth.. 1} 1, +376) — | 19,682} + 1,778 | 144 | — 
Oldham—Ashton | ,, 3 | 698 |—113| 22 | 116283/— 650] & — Salford ~ .. y 6 | 4,118 -|—1490 | — ,506 | + 8,965) 80 | — 
g Potteries » 8| 1,649 | 92 | 36,983| 259 |— |3|Sheffield~ 1. <:| 12| 4,612 | +590 | 11° | 52,408] + 1,637| 88 
8outhport..- ..| ,, 8] 452 | 216/92 | 6,990/+ 420 Southampton ..| 9 | 1,056 | 
fa South Staffs. » 8| 712 | --900| 93 | 17,165|— +03] 2134) Southend-on-Sea ..| ,,  8| 328 | + 7110 | 8085} + 144) 6] — 
Swansea: . 626 | —194}-93 | 11,095} +- 702 Sunderland... 12| 1,200°| + | 12,955} +. 305| 90- |-+1 
Wolverhampton..| 953 | —447 | 22 8,126 |— 854 | 108 |+8 B68 | +266 | 6,902 | + 770) 89 |+°4 
Yorks. Wool Dist.| 669 | — 98 | 22 | 12.402| + 6,267, 6 | st Ham... — 
\ Miscellaneous ,, 3] 8,295 |—1488 | 92 | + 2,844] — | — Wolverhampton , 8 624 | + OF | — —  |7568) — 
Burnley =~ — 103 | |. Cen. London Rly. 6,784 | — 81 | 24 | 165,187] — 2,665| 6 | 
Burton-on-Trent 6| 344; — | 9 4,289 ~ City & 8. Lon. » 12) 2,698 | — 98 | 24 4 71,598] — 2,004 
» 4] 2,166 | 9 | 19,081) 4. 14] — Da lin—Lucan Riy.| ,, 12| 182 | + 15 | 24 | 2,693] + . 207 
Chatham & District | ,, 9] 606 | + 54 | 283 | 12,565| + 1,685| 858] — L'pool Overh'd Rly.| 22| 1,613 | + 58 | 25 + 27 
Cork... Ot. | —118! 98 9 1 — Mersey Railway ..| 11 | 1,805 | +1691 298 | -84,197| + 7,085 
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THE RATEAU STEAM TURBINE. 


By WALTER RAPPAPORT. 


THE state of the steam in a turbine is dependent on the 
area of the passages. Thus by making.a rough sketch of a 
‘steam turbine and paying special attention to the size of the 
passages in the several sets of guide and moving blades in 


their relations to each other, one gains a a clear idea of 


the action of the steam. This method has been adopted in 


‘Fig. 


Fie. 1.—Dz Lavat Anp 


figs. 1—5, demonstrating the principal types of steam turbines 
extant. 

Fig. 1 shows a sketch of a single-stage action turbine, 
system de Laval or Riedler-Stumpf. The steam expands in 
the conical nozzle 4 from boiler pressure to about condenser 


| Ai Bo 


Fig. oF RaTsav TURBINE. 


is applied. This drawing corresponds to another type of the 
Riedler-Stumpf turbines. 

Fig. 3 illustrates a turbine with pressure stages; the 
steam expanding in A only to a certain degree, acts upon B,, 
with the attained velocity, expands more in Ag, acts upon Bz 
and soon. Picturing to oneself velocity staging within each 
of the pressure stages, one sees that fig. 3 represents the 
action of a Curtis turbine. 

If the steam expands not only in the fixed parts, A,, A., &c., 
of the turbine, but if it is allowed to expand also in passing 
through the moving blades, one gets a construction corre- 


sponding to fig. 4, which’ represents the well-known Parsons 


turbine. In the specification of a new German patent, the 
proposition has been made to reconvert the velocity of steam, 
which it has gained by expansion, into pressure in the 
fixed nozzles A,, Az, &c., so that the pressure curves here 
shown are attained (fig. 5). 


The pressure stage turbine of Parsons is a reaction 


turbine ; the circumferential speed of the moving wheel must, 
therefore, be equal to the steam velocity in order to utilise the 


steam energy economically. In order to avoid too high a 
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Fic. 6.—Loneiropinan Sxcrion or 


pressure, and acts upon the moving wheel, 8, with the 
velocity mei gained. Directly under the turbine sections 
in figs. 1—5 the corresponding pressure curves are drawn, 
and below these in figs. 1—4 the velocity curves. 

Fig. 2 shows-also a pure action turbine, but the velocity 
attained through expansion does not act on one movipg 


wheel only but on several ; here, therefore, velocity staging — 


velocity, Parsons was obliged to make use of a very great 
number of pressure stages, thereby making his turbine very 
long and costly. 

All these drawbacks Rateau avoided in his turbine con- 
struction by letting each moving wheel revolve in a closed 
chamber, so that his turbine represents an action-pressure 
staging turbine. If, therefore,a Rateau turbine is to be 
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_-, built. for the same number of ‘revolutions per minute as a 


Parsons turbine, all other conditions being the same, it needs 
only half as many moving wheels and is, in consequence, 
considerably shorter. 

Fig. 6 shows a longitudinal section of a Rateau turbine, 
fig. 7 a view of the same with opened casing. This is a 


being connected only to the enclosing cylinder, so that here 
a certain thrust takes place. This is the case also in 
figs.’6 aud 7. 

Another advantage claimed for the Rateau turbine over 


’ that of Parsons is that the possibility of leakage is far less. 


Parsons was obliged to reduce the clearance on the whole 


7.—Rataavu Tursine wita Gover Removsp. 


horizontal axial-flow turbine with 25 pressure stages. The 
rteam enters at A, and is directed by guide blades B,, that 
occupy a part of the circumference of the diaphragm m,, on 
to the moving blades c,. After having given up nearly all 
its velocity to the moving disk c¢,, it passes to the guide 


circumference between moving wheels and casing to a mini- 
mum, while in the Rateau turbine the steam can only leak 
through the small space between the diaphragms and the 
shaft. 

These diaphragms themselves are shown in fig. 8 (p. 1009) 


~ blades B,, which already occupy a larger part of the circum- 
ference of the diaphragm than B,. The steam, therefore, 
expands gradually in the passages between the guide blades, 
At K the steam goes to the condenser. Within a chamber 
nearly the same pressure exists on both sides of the moving 
disk, so that only an inconsiderable axial thrust takes place, 


unlike the design of Parsons, who must counterbalance this - 


end thrust by balance pistons. ; 
For turbines for marine purposes, a certain axial thrust 
is however, ei ee in order to balance the thrust of 
e propeller, For this purpose a part of the blade rings is 
attached to a drum without any partitions, the fixed blades 
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They consist of riveted steel plates which surround the shuft 
with a play of 5", in., and are inserted steam tight in thecasing. 
The shaft is carried at the ends of the turbine by two bearings, 
which are either cast separately and screwed on to the casing, 
or are cast in one piece with the latter. In larger turbines, 
as in the one represented by fig. 6, a third bearing is applied 
within the turbine. Special arrangements are made to 
prevent the oil, which is pressed into the bearing by a small 
oil pump, from penetrating into the turbine, otherwise the 
exhaust steam could not be led directly to the condenser, and 
from there back to the boilers, and thus a considerable advan- 
tage of the steam turbine would be lost. Very large Rateau 
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turbines are also divided into high and low pressure 
cylinders, their shafts being connected by a coupling, and 
carried in the middle by a bearing which is separated from 
both casings. 


ture of the accumulator rises and the pressure correspond- 
ingly. While the primary engine is not working, the stored 
heat evaporates the water in the accumulator, and the pres- 
sure falls, Sach apparatus are in action at present, one 


; ae Steam con- | Pressure kg/cm? abs. Steam 
No. of Load u.p, | sumption per Number of Load |Temperature| consumption 
revolutions, | in front of electric, | electrical revolutions. KW. | Cen in kg. per 
|Boiler.! ““tarbine, | Condenser. | Admission. Condenser. H.P.-hour 
| 
2,050 |120/| 96 0-115 512 | (7:17 kg 1,610 — | 0136 0087 1114 
2.213 596 70 4, 1,589 703 | 0381 0088 | 111 23°26 
2,420 536 695 ,, 1,600 1409 | 0659 | 0128 ' 135 19:14 
2.025 160 96 0°115 520 705 1,591 2020  ##0902 0163 137 1803 
- 9959 537 | 683 1,598 | 2325 | 1084 | 0196 147 17°88 
2,429 ” ” 545 6°72 ” | 
2,011 160 110 0128 606 705 ,, 4 
one ” ” ” oo i of them for the last year and a half in the mines of Bruay, 
in France. This one is built for stops of a minute, but 
nevertheless suffices for four minutes. The construction is 


Fig. 10 represents the result of a test on a 500-Kw. turbine 
built by Sautter, Harlé & Co., of Paris. Still better results 
have been achieved by a renewed test of the same turbine, 
given in Table I. 


PER MINUTE = 1,500. 


Pressure kg./cm? abs, Tempera- Geneon 
Load ture consumption 
| in the | in front of the first 4 
boiler. moving wheel, | Condenser. 
194; 2°17 148 14'5 kg. 
425 | 10°9 4°06 0 083 155 
6459 | 113 5°99 014 162 108 ,, 
871 | 7°89 0222 | 175 
1,024 | 126 819 0171 176 997,, 


For rotating the turbine in a reverse direction, the blades 
N are provided, to which the steam goes through pipe L. 


“This steam also flows off through pipe kK to the condenser. 


To enable the turbine to be overloaded up to 50 per cent. 
without any damage, a pipe is led from the boilers directly 
to the guide blades in the middle of the turbine (not shown 
in fig. 6), through which high pressure steam is guided also 
to the second part of the turbine. Fig. 9 shows the general 
arrangement of a Rateau turbine with continuous current 
dynamo ; T is the turbine, D the generator, and c the con- 
denser (belt driven), the governor being represented by G. 

In the accompanying tables and curves a number of results 
of tests are shown which have been made on Rateau turbines. 
First, Table II. gives the results on a 1,000-Kw. turbine 
which has been examined in the test house of the Maschinen- 
fabrik Oerlikon, of Switzerland. 

Fig. 11 shows the efficiency of a Rateau marine turbine 
at different steam pressures. 

Lastly, an apparatus may be mentioned that Prof. Rateau 
has developed in connection with his turbine, a heat accumu- 
lator. Such an accumulator consists of one or several vessels 
containing a great number of cast-iron dishes filled with 
water, It serves to store up the heat of the exhaust steam 


III.—Stream CONSUMPTION PER H.P.-HOUR IN KG. 


Condenser pressure, kg/em* abs, Admission pressure, kg/cm* abs. 
0°13 10°7 14°4 215 
018 12 28 


of intermittently-working steam engines, and to give up 
the heat continuously and in the same degree to a low pres- 
sure turbine. In this way one is enabled to gain more than 
500 u.P. from the exhaust steam of a colliery winding engine. 

The action is as follows :—If the primary engine works the 
superfluous exhaust steam that the turbine cannot make use of 
at once is guided over to an accumulator which absorbs the 


- heat by means of the cast-iron dishes and the water, and thus 
condenses the exhaust steam. By this the general temperr- _ 


_ with 27 in. vacuum, a result comparable with the best obtained by 


shown in fig. 12. 

The results of two tests of low pressure Rateau turbines 
in connection with a heat accumulator are given in 
Tables III. and IV. 


INSTITUTION OF ELECTRICAL ENGINEERS. 


THE STEAM TURBINE AS APPLIED TO ELECTRICAL 
ENGINEERING. 


By the Hon. A. Parsons, F.R.S.; G. Sronzy; 
aod C. P. Martin (Members). 


(Abstract of Paper read May 12th, 1904, in London.) 


In the early days of electric lighting the speed of dynamos was far 
above that of the engines which drove them, and therefore belts 
and other forms of gearing had to be resorted to. To make a high 

d engine, therefore, was of considerable importance, and this 
led to the possibilities of the steam turbine being considered. 

The first compound steam turbine constructed, in 1884, was of 
about 10 H.P., and ran at 18,000 r.p.m., the diameter of the arma- 
ture teing about 3in. This machine, which worked quite tatis- 
factorily for some years, is now in the South Kensington Museum. | 

Before, however, this first turbo-dynamo was constructed, a set of 
preliminary experiments were commenced at Gateshead-on-Tyne. 
Trial shifts were run in bearings of different descriptions up to 
speeds of 40,000 r.p.m.; these shafts were 14 in. in diameter and 
2 ft. long, the bearings being about jin. diameter. No difficulty 
was experienced in attaining this immense speed, provided that the 
bearings were desigaed to have a cartain small amount of “give” 
or elasticity, and after the trial of many devices to secure these 
conditions, it was found that elasticity combined with frictional 
resistance to transverse motion of the bearing bush, gave the best 
results, and tended to damp out vibrations in the revolving spindle. 
This result was achieved by a simple arrangement; the bearing in 
which the shaft revolved was a plain gun-metal bush with a collar 
at one end and a nut at the other; on this bush were threaded thin 
washers, each being alternately larger and smaller than its neigh- 
bour, the small series fitting the bash and the larger series fitting 
the hole in the bearing block, these washers occupying the greater 
part of the length of the bush. Lastly, a wide washer fitted both 
the bush and block, forming a fulcrum on which the bush rested, 
while a spiral spring between the washer and the not on the bush 
pressed all the washers tightly against their neighbours. This 
form of bearing was exclusively used for some years in turbine 
engines aggregating some thousands of horée-power, but it has 
since been replaced by a simpler form fulfilling the same functions. 
In the latter form the gun-metal bush is surrounded by several 
concentric tubes fitting easily within each other with a very slight 
lateral play ; in the interstices between the tubes the oil enters, and 


its large viscosity when spread into thin films has the result of - 


producing great frictional resistance to a rapid lateral displace- 
ment of the bearing bush; the oil film has aleo a centring action, 
and tends, under vibration, to assume a uniformity of thickness 
around the axis, thus centring the shaft, and like a cushion, damp- 
ing out vibrations arising from errors of balance. This form of 
bearing has been found to be-very durable and quite satisfactory 
under all conditions. ; 

In 1888 several turbo-alternatore of 120 u.P. were supplied for 
electric lighting stations, and at this period the total horse-power of 
turbines at work reached in the aggregate about 4,000, all of which 
were of the parallel flow type and non-condensing. 

About 1890, however, on account of the temporary loss of control 
of the patents, the radial flow type of turbine was reluctantly 
adopted ; this was in 1892 arranged to work condensing, and a 
100-zw. plant-single-phase alternator at 4,800 r.p.m., when tested 
by Prof. Ewing, was found to take only 27 Ibs. Ew.-hour with 


100 lbs, steam pressure moderately superheated to about 70° F. and 
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up for the use of the steam turbine as a prime mover. Many of 
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ting engines at that time, and thusa wide field was opened 


these plants, mostly of 150 xw., were made for the electric lighting 
stations of Newcastle, Cambridge, Scarborough, and elsewhere. In 
1894, on the recovery of the original patents, the parallel flow type 
was reverted to, with considerable improvements in design calcu- 


_ The effect of varying vacua is shown ina condensing turbine in 

fig. 1. The effect of varying load isshown in figs. 2, 3 and 4 for the 
1,500-kw. plants for the Newcastle Electric Supply Co. and the - 
Sheffield Corporation, which latter also shows the advantage gained 
by. the use of the vacuum augmentor described in a later eiak of the 
paper, and also for the Frankfort 3,000-xw. turbine. oes 


It will be seen that under the conditions of, say, 140 Ibs. steams 
pressure and 100° F’. euperheat and a vacuum of 27 in. (barometer 


30 in.) the consumptions are in round numbers as follows:—A 


100-Kw. plant takes about 25 lbs. of steam per Kw.-hour at full load, 


. 200-kw. takes 22 lbs,, a 500-Kw. 20 Ibs,, a 1,000-kw. 19 


lated both to increase the economy and decrease the cost of manu- er) USS. - 
facture. The first large turbines of this improved type were of ORO. PRE Wi 
350 xw. output, and were placed in the Manchester Square station - % | 
of the Metropolitan Electric Supply Co. Ny 
_ In 1900, two 1,000-xw. were supplied to the City 3Q000. 
of Elberfeld, in Germany. 
These turbines were of the tandem type in which the expansion Sa, : See, 
of the steam was first carried out in a high-pressure cylinder and 25900. 25 me My, 5 
completed in a low-pressure, but if was soon found that better : he NS 
economy, except possibly in very large sizes, eould be obtained by bx Poa 
having the whole turbine in one cylinder. ce 5 NG 
by various consulting engineers and station engineers, out of which = FulllLoad ses gerd 
the following are selected, as shown in Table I. 
n Stop Valve Pies. | 43 UBS.0% 
Taste I. in Sug 
Mean Speed| 330d Revs. 
At stop valve. Steam used per hour. S 
abo Super: |v, Speed | Full 
atmosphere. heat. revs. per in | Pounds. per bev 
sq. in 000. 5 
- . 75-kw. Continuous-Current Turbo for Banbury. 
141°2 84°2 | 271 | 4,140 75°7 2,006 26°4 0. 
144 0 | 270 | 4140} 752 | 2,201 29°2 
142 | 271 | 4,140! 566 | 1,777 31:2 
200-kw. Continuous-Current Turbo for Shipley Fig, Co. 
156 | 181 | 273 | 3:000| 20u5 | 4.130 20°39 at fall and half- 
151 166 3,000 10027! 2,446 24°41 
$00-kw. Turbo-Alternator.—De Beers Explosive Works. 1,500-kw. 18 Ibs., and a 3,000-xw. 16 Ibs. These figures are derived 
1500 | 533) 27°88 | 3,000 312°1 6.260 20 06 from averages of a large number of tests which have been made 
153°0 500 | 27°78 3.000 231°3 | 4960 21°45 from time to time. Without superheat the consumptions are about 
1505 | 402] 279 | 3000! 1545 | 3,670 23°75 10 per cent. more, and every 10° F. of superheat up to about 150° F. 
1,500-kw, Tesrbo-A —Newweastle-on-Tyne B.S. Co affects the consumption by about 1 pat cent, 
196 76 27°45 | 1,200 | 1,442 25,962 
197 84 27°35 | 1,200 | 1,015°5 | 20,124 en 
196 76 | 27°95 | 1,200} 7140 | 15,288 214 - 
199 77 28°35 | 1,200 360°5 9,114 25°2 =f 
200 68 | 2845/1900! — | 2,948 _ 
207 | 68 | 2646 | 1'208| 11513 | 18-23 
With vacuum augmentor, and including 450 lbs. steam per hour H 
used by it. ~ 
1136 | | 26°69 | 1,455 | 1,316 | 24,732 18°76 A 2 
111°6 | 1564 | 27°12 | 1,500 | 1,061°6 | 19,830 18°66 
- 141 113 27°72 | 1,500 512°7 | 11,425 22°3 20 
154 475 | 27°72 | 1,500 o | 3128 | 
137. {119 | 25-97 $3425 | 12,820 24°02 
| 7241 26°62 | 1,500 2,957°4 0 Fic. 2. 
$,000-kw. Parsons Turbo-Alternator Supplied to Frankfort by 
1385 | 235 | 27 | 1,350 2,993 | 44,200 14°74 wus | | 
1705 | 187 275 | 1,350 | 2,518 | 38,300 15°59 > 
142 120 272 | 1,350 | 2,600 41,200 158 — &, | 
139 | 114 | 272 | 1,350 | 2,600 | 41,400 15°9 Ad é 
1685 | 184 | 279 | 1,350 | 1,945 | 30,800 15°84 Go] : 
146 120 27°6 | 1,350 | 2,000 32,600- 163 _ — 
137 101 27°4 | 1,350 | 1,442 | 25,400 176 
142 30 | 293 |1,350| 0 | 4,700 | excited . 
~ 142 30 29°3 | 1,350 0 8,560 |non-excited 
In all the above tests the barometer is taken as 30 in. Sb 
Superheat in degrees F., in all cases. 3 —| 
500-kw. Turbo- Alternator.—Metropolitan B.S, Co. Jomo of 
142 0 0 | 1,800, 5062 | 16,903 33 39 
147 0 | 1567} 1,800 | 50906] 14,800 29°07 
144 0 18°57 | 1,800.|- 5149 | 14,591 28°33 ] 
145 0 20°67 | 1,800 512°2 | 13,945 (27°22 
151 o | 262 | 1800} | 1,560 Fig. 3 


A good vacuum is of great importance in a turbine, as the ex- 
pansion can be carried in the turbine-right down to the vacuum of 
the condenser, a function which is practically impossible in the 
case of a reciprocating engine, on account of the excessive size of 


the low-pressure cylinder and also of the ports, and valves, — 
which would be required. Thus, in a turbine, the nefit derived 
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froma good vacuum is much more than in a reciprocating engine, 
every 1 in. of vacnum between'23 in. and 28 in. affecting the con- 
sumption on an average about 3 per cent. in a 100-xw., 4 per cent. 
in a 500-xw., and 5 per cent, in a 1,500-xw., the effect being more at 
high vacua, and less at low. Itis thus seen how a good vacuum is 
of importance in a turbine plant, and in this regard it may be well 


-.to look into the conditions necessary for obtaining the same. The 


first point is to avoid all air leaks, and this is easily accomplished in 
a turbine plant, as there are no packed glands and stuffing boxes to 
leak. The only places where leakage of air is possible are where - 
the turbine spindle comes out of the oS. 


PHYSICAL SOCIETY. 


At the meeting held May 27th, 1904, Mr. J. Swinburne, Vice- 
President, in the chair, a paper entitled “iThe Law of Action 
between Magnets, and its Bearing on the Determination of the 
Horizontal Component of the Earth’s Magnetic Field with Unifilar 
Magaetometers,” was read by Dr. C. Curgx. Starting with the 
general formula for the action between two magnets perpendicular 


50,000 


cylinder, and here leakage of air is rendered 


very small by packing the glands with 


y 
steam, so that any leakage which takes 
place is steam, and not air. The next- 
is to have a suitable condenser, and in this 


eed 1350 Revs per Min 


regard sufficient area must be allowed by 


suitable arrangements of the tubes, and also 
ample way for the steam between them, 
proper velocities of the water in the 


per 


N 
SVaouum in inches of Mercury. 


tubes, sufficient supply of cooling water, 


8 


efficient means of cooling the condensed 
water so as to keep the air-pump cool, and 


Water per KW Hour 


Total 


fall provision for extracting by the air- 
pump and other means the inevitable small se 


quantity of air which must leak in. By 


attention to these requirements, it is un- a Sas 
necessary to increase the size of the con- 
denser beyond that used in ordinary 
practice, so that in the case of the most 
recent condensers for steam turbines from 
10 to 12 Ibs. ‘steam is condensed per 
square foot per hour; and at this rate of 
condensation, vacua of from 27} in. to 28 in., with barometer 30 in., 
can be obtained at full load The amount of cooling water gene- 
rally allowed is about 50 times the full-load steam consumption, 
which will increase the vacuum under normal conditions by about 
# in. or 1 in. over that obtained by the usual 30 times the steam 
used. If we allow 14 ft. total head on the circulating pump due to 
lift, and for friction in the pipes and condensers, &c., which in most 


~ eases is excessive, especially where the return pipe is sealed, with 


50 times the steam consumption in a plant taking 18 lbs. steam per 
xw.-hour, and assuming 50 per cent. efficiency in the pump and 
motor, the power used by the circulating pump’ is only 1 per cent., 
‘and with circulating water 30 times the steam consumption it 
would be 0°6 per cent., a difference of only 0:4 per cent., such a 
small difference as not to be comparable with the gain of 4 per 
cent. to 5 per cent. in the turbine by the use of increased circulating 


water. 
(To be concluded.) 


Tur Srupents’ Szcrion. 


TuurE have been 11 meetings of this section during the past 
session, excluding the annual general meeting. The average 
attendance has been 86. The following papers were read :— 


“A German Workshop,” by F. Neuhaus, A.C.G.I, 

“The Operation of Electric Lifts,” by H. Church. < 
“The Equipment of a Sub-station with Rotary Converters,” by O. J. Davis. 

“3 Per Equipment and Working of Small Private Generating Stations,” by 


H. Purle. 

‘The Testing of Alternate Current-Machinery,” by R. J. Kaula. 

** Automatic Railway Signalling,” by E. Fisher. : 

“The Determination of the Correct Proportion of Condensing Plant in a 
Central Station,” by P, V. Hunter. ‘ 

“Notes on Commercial and Experimental Testing of Continuous Current 
Machinery,” by L, A. Lewis. 

“ Armature Reactions in Alternators,” by H. W. Taylor. 

“Insulation and Insulators,” by H. D. Symons. 

“ Alternating Current Commutator Motors,” by F’. Creedy, A.C.G.1. 

**Some Notes on Steam Turbine Testing,” by C. J. Seeley (read at the annual 
general meeting on May 18th). 


Visits have been paid to the following works :— 


County of London Co.’s supply station, City Road, N. 
Incandescent Blectric Lamp Co., Hammersmith. : 
India-Rubber, Gutta-Percha and Telegraph Works Co., Silvertown. 
Baker Street and Waterloo Railway tunnelling works, Lambeth. 
Central Telephone Exchange of the General Post Office. 
Central Electric Supply Co., Marylebone. : 

Thornycroft & Co., Chiswick. 

Board of Trade Electrical Standards Laboratory. 

Metropolitan Electric Supply Co., Willesden, N.W. 

‘Western Electric Co., North Woolwich. . 

Electrical Power Storage Co., Millwall. _ 

Great Northern and City Railway. - 


Duting the Easter vacation a party of the Students’ Section — 


visited the Birmingham district. The number of students in attend- 
ance was 42, of whom 23 were from London. The various works in 
the district to which visits were paid have already been mentioned 
in the Rrevizew. 

On Friday evening, April 15th, the annual dinner took place at 


‘the Midland Hotel, with Mr. H. D. Symons, chairman of the 


Students’ Committee, in the chair, and Mr. Vaudry and Mr. J. K. 
Catterson-Smith, assistant hon. local secretary, as guests. 

The report is signed by Mr. H. D. Symons as chairman Students’ 
Committee, and Mr. A. G. Ellis, the students’ hon. secretary. 


= 


Gas Explosion.—A gas explosion” which occurred at a 
Sunderland Hotel, on Monday, seriously injured four persons. ~ 


Load on Ma tine in Kilo-watts, 


Fia. 4, 


to one another, the paper 
bined when the higher terms usually neglected in magnetometer 
reductions are taken into account. The calculated values are com- 
pared with the mean values observed at Kew in past years in 
magnetometers of the several types; and conclusions are.drawn as 
to the mean ratio of the pole distance to the total length of the 
magnets. The paper concludes with the results of some experiments 
on the degree of uniformity in the pole-distance of magnets of the 
same size and pattern. 

Prof. H. L. CatLenpaR said that some time ago he made some 
experiments upon the distance between the poles of magnets, and 
the conclusion he came to was that it was impossible to express the 


pole-distance as a definite fraction of the length of the magnet. He ~ 


had found that, among other things, the pole-distance depended upon 
the shape of the magnet, the intensity of magnetisation, and the kind 
of steel of which the magnet was composed. There was also a varia- 
tion of the pole-distance with time. 

Dr. Cunzx said that Dr. Bo-gen had carried out experiments on 
different magnets under different conditions, and had concluded 
that the pole-distance was a constant fraction of the length of the 
magnet. - 

A paper “On the ascertained Absence of Effects of Motion 
through the Ether in relation to the Constitution of Matter on the 
FitzGerald-Lorentz Hypothesis,” by Prof. J. Larmor, was taken as 
read. 


A paper “On Coherence and Recoherence,” by Dr. P. E. SHaw 
and Mr. C. A. B. Garrett, was read by Dr. Shaw. 

Allowing that coherence itself is due to fasion, for which the 
evidence is abundant, recoherence may be due to (1) fusion, (2) 
molecular or inter-molecular change, brought about during coherence 
by the locally violent surgings at the contact. 

Recokerence is still unexplained, andany explanation offered must 
take account of the observed effects, viz, that it js a sub-permanent 
effect following coherence, is unstable to various influences, and 
arises ae often by reversal of current, but sometimes without such 
reversal. 


PREVENTION OF ACCIDENTS IN 
WINDING.”* 


By J. H. MERIVALE, M.A. 


Tu objects of the automatic gear, about to be described, the in- - 


vention of Mr. T. Campbell Futers, engineer, Broomhill colliery, 
Northumberland, are :— 

1. The prevention of accidents, by substituting a simple mecha- 
nical contrivance for human agency. 

2. Lessened cost, as a highly-skilled brakesman is not required 
to take charge of the winding-engine. In fact, if necessary, it can 


~ be worked by the banksman, and the brakesman dispensed with 


altogether. 

3. Economy of steam, as the gear automatically controls the 
steam valve (or, in the case of an electric winding-engine, the 
starting switch) and the signals of the winding-engine in such a 
way that over-winding is impossible, and the engine cannot be 
started until the signals have been given by both the banksman and 
the onsetter. 

So far, it has been practically tried in its simplest form only, that 
is, without the automatic brake and signalling apparatus, at Broom- 


. * Abstract of paper read at the Institution of Mining Engineers, 
June 3rd, 1904, 


discusses how observations should be com- 
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hill colliery, upon a hoist, which bas been in constant and successful 
use since November last. Fig.1 shows the arrangement of the gear 
as applied to the steam-winch working the hoist. This engine is an 
ordinary ship’s steam-winch, with a ratio of gearing of 13°6 tol 
between the engine-shaft and the ropé-barre]; and it is notso suit- 
able for the application of the controlling gear, as a direct-acting 
engine, such as an ordinary winding-engine, would be. The auto- 
matic gear is applied to the ordinary link-reversing motion, and 
takes the place of the reversing lever. It consists of a‘hand-whee), 
4, mounted on a screwed spindle, 8, working through the screwed. 
boss of a bracket, c, and fitted telescopically into a spindle, p, 
carrying a mitre-wheel,z. The reversing weigh-bar has an arm 
fixed to it and attached : 


to a vertical screwed , 


spindle, Gc, which is j 
keyed to a mitre-wheel, / 
F, by means of a slid- : 
feather, and is / 
screwed into a mitre- 
wheel nut, u, which REVERSING LEVER | 
bas a fixed position 
vertically on the 
bracket, c. This nut, 


cages would simply come to a standstill; as the engine is absolutely 
‘controlled both in speed, starting, stopping, and reversing, by the 
one hand-whee!, which can only be turned a fixed number of times 
in either direction, little or no skill or training is required of 
the engineman, and, in cases of emergency, the engine could be 
handled by anyone with perfect safety. _ 

The apparatus may evidently be modified in various ways to suit 


special circumstances. -An arrangement can be applied to a direct - 
' acting winding-engine, in which the gear also automatically controls 


a steam brake. When the hand-wheel is turned so as to raise or 
lower the reversing link, it also puts the steam-brake valve into 
position for releasing the steam brake, and, when the engine auto- 
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H, gears with another 
mitre-wheel, x, attached 
to a spindle, J, on the 
other end of which is 
keyed a worm-wheel, 
L, gearing into a worm, 
aM, fixed upon the crank- 
shaft of the engine. 
The action of the 
. appliance is as follows: 
Ono the hand-wheel, a, 
being turned, the motion 


EKS 


\ 


/ FR 


is transmitted to the 
vertical spindle, a, by 
means of the mitre- 


wheele, and the mitre- 

wheel nut, being 

held stationary, the 

vertical spindle, a, rises 

or falls according to 

the direction in which it is turned; and, being attached to the 
reversing weigh-bar, it raises or lowers the links, which start the . 
engine, steam being always on. Immediately the engine starts, 

the worm, m, on the crankebaft, acting through the worm-wheel 

and mitre-wheel, turns the mitre-wheel nut, H, and so long as 
the mitre-wheel nut and vertical spindle, G, turn in the same 
direction, and at the same rate, no up-or-down motion of the vertical 

spindle, G, will take place, so that the reversing links will remain 

stationary. On the hend-wheel, a, being stopped, the vertical 
spindle, G, stops also, but the mitre- wheel nut continues to be turned 
by the engine, and raises or lowers the vertical spindle, a, and con- 

sequently the reversing linke, until they are brought to their mid- 


Scale, 1 Foot to 7 Inch, 
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matically raises or lowers the reversing links to stop the engine, it 
simultaneously turns the steam-brake valve so as to apply the brake, 
which of course may ke proportioned so as to give any amount of 
braking power. 

In the case o f heavy engines, where it is n to have steam- 
reversing apparatus, the motor could be sufficiently powérful to take 
the place of this apparatus, and would be controlled with a starting 
and speed-regulating switch. In either case, the motor being 
arranged to work with a friction clutch, the clutch would slip in 
case the motor continued to turn after the horizontal spindle. B, was 
screwed up to the stops: or, by means of an automatic qvick-break 
switch (to be presently described), the motor may be made to stop 


SWITCH AT PIT-BOTTOM SwiTCH AT PiT-BOTTOM 
AUTOMATICALLY OPENED BY CAGE. AUTOMATICALLY OPENED BY CAGE. 


2. Figs. 3 anp 4. Fra, 5. 


ition, and then the engine stops. The hand-wheel spindle, 8, 

g screwed and provided with stopre, it follows that the number 
of revolutions is limited to the distance between the stops and to 
the pitch of the screw. By properly proportioning the number of 
revolutions of the hand-wheel, a, to the number of revolutions of 
the engine required for the distance of the wind, there can be no 
over-winding, as the hand-wheel cannot be turned further, 
once it comes against the stop, and then to move the 
engine the tand-wheel must be turned in the opposite 
direction, and this reverses the engine. Further than this, 
the hand-wheel, 4, must be kept in motion or the engine stops, and 
consequently should the engineman be seized with any sudden 
illness, so as to prevent him frcm turning the hand-wheel, when 
~drawing men, no accident to the men could occur, as the engine and 
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after a certain number of revolutions corresponding to the number 
of revolutions of the hand-wheel spindle, B, but the actual number 
of revolutions of the engine would be absolutely fixed by the sto 
The apparatus can also be arranged so as to be worked by the 
bankeman, the winding-engineman being altogether dispensed witb. 


. Fig. 2 shows the electrical connections for this purpose, a and B 


are two ordinary starting switches, with a small holding-on magnet 
and no-voltage release. The motor is series wound. c isan auto- 


‘matic quick-break switch, worked by the engine or motor—in this 


case by the motor, Figs. 3 and 4 show the proposed arrangement 
of the switch. It will be seen that movable contacts are arranged 
upon a barrel, which has two positions, one in which the circuit is 

osed. for the motor ‘working in one direction, and the other for 
the reverse; and it isalways in one or other of these 
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Following the diagram (fig. 2) of connections, and assuming that 
the automatic switch is in position to make contact as shown by 
the continuous lines, and the switch, p, at the pit-bottom is closed ; 
it the starting handle on the switch, a, is pushed over, the motor at 
once starts the winding-engine, so as to lower the cage on that side 


nearest to the switcb, and the handle is kept over by the holding-on 


magnet. Immediately the motor revolves, it turns the worm- 
quadrant (fig. 3), and this, at the end of the wind, brings the spring 
into the position shown by the dotted lines ; the spring being then ex- 
tended, the force is sufficient to turn the switch-barrel quickly over, 
breaking the electrical connection on that side, and making con- 
nection on the other. Simultaneously, the switch, p, at the pit- 
bottom is opened automatically by the cage on reaching the pit- 
bottom. Atonce the electrical connection is broken, the current is 
cut off from the motor, and the handle on switch, a, flies back to the 
‘off position, and it is then impossible to start the engine by this 
switch, as the electrical connection is broken (a) by the automatic 
switch, c, and (d) by the switch, p, at the pit-bottom. Moreover, 
the banksman cannot start the engine in the reverse direction until 
the oneetter closes the switch, . It may aleo be mentioned that, 
should any of the electrical connections break or the current fail 
during winding, the engine would simply come toa stop. 

An arrangement has been devised so that the brakesman cannot 


- start the engine before receiving the signal from both the banksman 


and the onsetter; accidents due to the brakesman starting to wind 
before he has received the proper signals are not uncommon under 
present arrangements. Fig. 5 illustrates the electrical connections 
of an arrangement in which the brakesman is retained, but by means 
of an electrically-controlled apparatus, he cannot start the winding 
engine until the circuit is completed by both the banksman and the 
ontetter, and, moreover, should either the banksman or the onretter 
require to stop the engine after it had started, either of them could 
do so without the co-operation of the brakesman. a is a starting 
and regulating switch, controlling the mctor in the engine houre, 
and worked by the brakesman; B and o are two switches at the 
top and bottom of the pit respectively, and arranged so that they 
are automatically thrown out by the cages, and that the circuit is 
broken both at the top and bottom of the pit. Before the engine- 
man, therefore, can start the winding engine, both the banksman 
and the onsetter must close the switches, B snd co, and keep them 
closed until the cages have moved, as they are so arranged that they 
will not remain closed so long as the cages are at the top and 
bottom of the pit respectively. At the same time, as the circuit 
is completed, a bell may be arranged to ring at the various points, 
namely, in the engine room, on the bank-top, and at the pit-bottom, 
so that each one is aware that the engine may start. 

Where electrical power was in use for winding, the gear would 
be arranged to act upon the starting and regulating switches, 
controlling the motor or motors working the winding drum, in 
much the same way as upon the reversing link mechanism of steam 
engines. 


ELECTRO-CULTURE. 


An interesting and at the same time an encouraging renaissance has 
lately been observed in various parts of Europe. This is the 
movement that has lately taken place—after many years of neglect— 
in favour of the application of electricity to agriculture, not only in 
the driving of all kinds of agricultural machinery, including the 
plough, but also in the influence brought to bear by electricity itself 
on vegetation and germination. In France quite recently the 
Minister for Agriculture sent to prefects and sub-prefects a circular 
instructing them to facilitate in every possible way the application 
of, electricity to agricultural operations, and setting forth the 
advantages that agriculture and industry in general would derive 
therefrom. In Belgium still further progress has been made, as the 
interesting question of electricity in agriculture has been introduced 
into the university curriculum. The Minister for Agriculture has 
found the subject of sufficient interest for him to commission 
M. Guarini to devote to it at the Agricultural Institute at 
Gembloux a series of lectures on the questions we are about to 
enumerate. 

We will not go into the deecription of the numerous experiments 
shown by the lecturer, nor into the contradictory results obtained by 
experimentalists in different countries. As to tbe latter, we will 
merely remark that the products obtained by_electro-culture are 
very abundant, very fine, and very quickly matured. We will 
confine ourselves to the ideas put forward by M. Guarini, 
with special regard to his theories for the chemical and 
mechanical explanation of the satisfactory results obtained by the 
application of electricity to vegetation. For the last 40 years, 
particularly since .the researches of the German scientist Sachs 
(1865), our ideas with regard to vegetable physiology have been 
fairly definite. We can now easily explain to ourselves the function 
of each part ofthe plant, the raison d’¢ire of each organ, and of its 
form. Moreover, we know a great deal about the function of 


_ chlorophyll, in particular of what it consists, and what it requires 


to stimulate its production, and to render it more active. But, on 
the other hand, we are completely in the dark as to how and by 
what means carbonic acid is decomposed in chlorophyll into carbon 
and oxygen. 

M. Guarini asks whether in these days, where s0 many things are 
explained by electricity, we are not justified in thinking that plant 
life also is based on electrical phenomena ; he asserts that this is so. 
In the first place, he remarks that contrary to what is believed and 
taught, it is not electricity that can be substituted for lighf ir. 


certain cases in the accomplishment of the function of chlorophyll, 
but the light of the sun and of arc lamps, with its electrical radia- 
tions, that can be stibstituted for purely electrical treatment. 
We i the best proof of this statement in the following experi- 
ment 

A plant placed in a pot which is enclosed in a metal cage (a 
Faraday cage) dies, although it is exposed to the sunlight. This, 
says M. Guarini, is because the plant is deprived of the indispens- 
able influence of atmospheric electricity, and particularly of the 
electric radiations of the sun. On the other hand, if a plant is 
placed in absolute darkness it can produce much finer and more 
abuodant froit in less time than under natural conditions if 
judicicus electrical treatment is applied to it. With regard to the 
experiment with the Faraday cage, for the plant to die it must be 
in a pot completely surrounded by the metal cage. When the 
plant is in the earth, although we suppress the influence of the 
solar radiations and of the current going from the atmosphere to the 
eartb, we do not completely suppress that which passes from the 
earth to the atmosphere. Every time it rains, hails, or snows, for 
instance, the potential of the earth changes from its usual negative 
nature to positive. 

M. Guarini reminds us that in the Faraday cage we have no charge 
inside if we have one outside, but we get one outside if we have 
one inside. When a plant is placed in the earth and surrounded 
by a metal cage it does not completely perish, but, as Messrs, 
Grandeau and Leclerc’s experiments have shown, there is a diminu- 
tion of 50 to 70 per cent. in the leaves and stalks, and 50 to 60 per 
cent. in the seeds and fruits, as compared to what it bears when 
there is no cage. 

After this introduction, M. Guarini explains as follows the 
influence of electricity on the principal vital functions of the 
plant, i¢., nutrition, respiration, and transpiration. 


1. Aerial Nutrition.—The current which passes through the plant 
from the atmosphere to tre earth, or vice versd, decomposes the 
carbonic acid in the chloropbyll into carbon and oxygen. M. 
Guarini then performs the following experiment:—He injects 
carbonic acid into a vessel of water from which proceed two elec- 
trodes connected with a current of 110 volts. There is at once a 
deposit of carbon on one of the electrodes. He announces, more- 
over, that he bas obtained formic aldehyde in collaboration with 
Dr. Samarani of the Agricultural Institute at Gembloux. Special 
conditions of voltage and amperage are required for this. All this 
is perfectly in accordance with the experimental results obtained 
by the Russian Walther in his experiments on the synthesis of 
sugars by electrolysis, in which the original material consisted of 
carbonic acid. 

2. Nutrition in the Earth.—The currents which pass through the 
earth whether natural (earth currents) or artificial (generated by 
batteries, accumulators, dynamos, &c.), decompose the chemical 
substances found in the earth or added to it in order to form nourish- 
ment more easily assimilated by plants. 

3. Distribution of Aliments.—Mr. Guarini pointed out that in arc 
lamps on the one hand, and electrolysis on the other, material was 
conveyed from the positive to the negative pole; he also referred 
to the experiments of Prof. Lemstrém, of the University of Helsing- 
fors, who was able to make water rise in a capillary tube immersed 
in a basin, in which was placed the positive pole of a static machine, 
the negative pole of which was connected with a point touching the 
upper part of the capillary tube. When, therefore, the potential of 
the earth is positive, or rendered so artificially, and the potential of 
the atmosphere is, above the plants, rendered negative, the current 
which goes from the earth to the atmosphere draws with it the water 
and alimentary substances, ¢.¢., promotes the circulation of the sap. 


RESPIRATION. 


This means the inhalation of oxygen through the pores of the 
capillary vessels, When there is a current passing from the atmc- 
sphere to the earth, the oxygen is carried along in the direction of 
the current—i.e , downwards—and is driven out with more or less 
force through the pores, and thus respiration is kept up. 


TRANSPIRATION. 


This consists in the plant giving off the products of combustion, 
carbonic acid and aqueous vapour. When there is a current 
passing through the plant in an upward direction, the result is 
contrary to what takes place in respiration—i.c., the current drives 
the gases of combustion out of the pores. 

To all these chemical and mechanical effects must be added 
another of considerable importance. Prof. Lemstrém shows that 
when a high-tension electric current is applied to plants, there is 
produced ozone in large quantities, nitric acid, nitrous acid, and, 
perhaps, ammonia. Now, we know that the oxygen derived from 
the ozone is highly active, as is shown by the increased verdure of 
plants after a storm. From what M. Guarini says, it follows that 
for respiration the plant must be traversed by a current going 
towards the earth, whereas for transpiration the current must go 
towards the atmosphere, whilst in the case of nutrition the 
direction of the current is immaterial. As nutrition and 
respiration are the two most important functions of plant 
life (transpiration being a consequence of these two functions), 


it follows that the best result is obtained when the plant is traversed 


by a current going towards the earth, which would correspond to 
the normal electric condition of the atmosphere and the earth. M. 
Guarini, in order to prove that me gore agrees with theory, 
showed photographs, obtained by Prof. Lemstrém during his experi- 
ments with a static machine of his own invention. With the aid of 
these photographs, one can see and compare the results obtained 
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from carrots, the layer of atmosphere surrounding them having been 

electrified (1) positively, (2) negatively, (8) positively and nega- 

tively, and (4) not electrified at all. When the atmosphere is elec-~ 
trified negatively, ic, when there is a current towards the atmo- 
sphere, the carrots are better than when there is no electrical treat- 

ment. 

+ In this case, as we have said, there is increased activity of 

nutrition and transpiration. The results are incomparably. better 

when the atmosphere is electrified positively, 7.¢., when the current 
goes towards the earth. In this case, we not only force respiration 
and nutrition into greater activity, but—and this is most important 

—we send into the plant a greater quantity of carbonic acid, 7.¢., a 

greater quantity of nourishment. 

The illustration presented by the lecturer also showed that very 
deplorable results were obtained when currents of both kinds were 
applied. 

Finally, the lecturer remarked that in order to derive the greatest 
benefit from electrical treatment it is necessary : (1) to place the 
plant in an environment where there is much more carbonic acid 
than in the atmosphere. This can easily be done in glass houses 
that are entirely closed ; (2) to accustom the plants, perhaps, after a 
certain number of generations, to forced alimentation, transpiration 
and respiration, and co toa much more rapid mode of life. 

By these methods and by judicious electrical treatment, pro- 
duction can be pushed to extreme limits, and several crops a year 
obtained. 

’ As to the sources required for the electrical treatment, M. Guarini 

mentions the three following :-— 

}, 1. Atmospheric electricity. None of the arrangements employed 

completely answer the purpose required. The sources of the atmos- 
~ pheric currents must be placed in much higher positions than they 

have yet been, so that there may be sufficiently. high differences of 
potential between the top of the rods and the earth, and sufficient to 
overcome the resistance of the plants and of the layer of air 
separating the lower part of the rods from the plants, that part of 
the air in which currents are produced and consequently 
ozone. 

2. Static machines, He rejects these for the present as expen- 
sive aud delicate toys, easily put out of order, and incapable of pro- 
ducing the intense effects required. 

3. High-tension continvous-current dynamos; these are both. 
inexpensive and strong. By using them instead of atmospheric 
electricity, the electrical treatment can be regulated at will. 

M. Guarini mentioned in this connection that the Société des 
Industries Electriques et Mécaniques, of Geneva, has recently 
brought out a continuous-current dynamo capable of giving one 
ampere at 23,000 volts, and that by coupling three of these machines 
in series, the high figure of 69,000 volts is obtained, a value more 
than sufficient for electro-culture. 

Lastly, he concludes that plant life isan electrical phenomenon 
which can be regulated at will. The farmer will no longer 
be a mere machine, but a skilled and more or less intelligent 
electrician, who, Jike an engine driver, will direct from a board at 
the farm the germination and growth of his carrots, potatoes and 
cabbages. 


NEW PATENTS APPLIED FOR, 


Compiled sigeeny for this journal .P. Toompson & Co., Electrical Patent 
Agents, " —. Holborn, London, W.C., and at Liverpool, to whom all - 
inquiries should be addressed. 


12,218. ‘‘ Improvements in electrical timing devices for’ fire brigade com- 
titions, military drill, race meetings, and the like.” A. E. Nicnots and A. C, 
own. May 30th. 

12,214. ‘ Improvements in electrical cooking and heating apparatus.”. THE 
Britiso PrometHevs Co., Ltp., and H. SxrpwirH. May 30th. 

12.245. “Improvements in and relating to electric switches, circuit-breakers 
an‘ the like.’ Tae Brirish THomson-Hovusron Co, Lrp., and A. 8. Cusrrt. 
May 80th. 

12,246.‘ Improvements in means for starting electric flame arc lamps.” 
E. A. Carotan, (The General Electric Co., United States.)- May 20th. 

12,247. ‘* Improvements in and relating to electrodes snd Jamps for arc 
lighting.” E.A.Capouan. (The General Electric Co., United Siates.) May 


12,248. “Improvements in means for starting electric flame arc Jamps.” 
E. A. Carotan. (The General Electric Co., United States.) May 8th. 

12,267. “* Improvements in electrical resistances.” W.J.Davy. May 80th. 

12,268. ‘Installation and apparatus petting alternating 
into or out of circuit.” J.A.E. May 80th 
(Complete. 


12,298, ‘ An improved appliance for gripping and suppcrting the wires of 


cverhead wire systems for electric traction.” J. H. Lusy and W. Harris, 
May 8ist. j 
12,388, = *‘ rovements in and relating to high tension electric switches.” 


Tse British THomson-Hovuston Co., Lrp., (Allgemeine Elektricitits-Gesell- 
~schaft, Germany.) May 8ist. 

12,884. ‘‘Improvements in and relating to the construction of dynamo- 
electric machines.” British Toomson-Hovuston Co., Ltp. (Allgemeine 
Elektricitits-Gesellschait, Germany.) May 81st. 

12,885. “Improvements in and relating to dynamo-electric machines,”” THE 
British Tuomson-Hovuston Co., Lrp. (Allgemeine Elektricitats-Gesellechaft, 

Germany.) May 3ist. 


12,836. ‘Improvements in and relating to alternating-current electric 
meters.” British Tuomson-Hovuston Co., Lrp. (Allgemeine Elek- 
tricitiits-Gesellachait, Germany.) May 8ist. 


_ 12387; “Improvements in. and relating to therma] cut-outs for electri 
circuits.” Tue British THomson-Hovuston Co,, Lrp. (The General Elec- 
tric Co., United States.) May 8ist. , 

12,388. “Improvements in electric switches.” Tar British THomson- 
Hovston Co,, Ltp, (The General Electric Co., United States.) May 


12,800, -‘*Improvements in brush-holders for dynamo-electrin” machines.” 


Tue Barrish THomson-Hovston, Lrp.. (The General Electric Co., United 
States.) May 8ist. 
12,840. “Improvements in and a to electric cut-outs, switches and the 
like.” THe British THomson-Houston Co., Ltp. (The General Blectric Co., 
United States.) May 8lst. 

12,344. ‘*Improyements in electric arc Jamps.”’ J. A. HEany. May 8Slst. 

45. “Improvements in electric aro la J. A, Heary, Bist. 

(Complete) mps May 


‘Improvements in‘ and relating to electric switches.” A. P. Zant. 

ay 

12,872. “Improvements in and poe, sgparetus for transmitting and 
receiving telegraphic signals and the like.” J. T. Armstronc. May Slst. 
({Complete.) 

12,365. Improvements relating to telphers.” Bros. & Co., Lrp. 
(A. 8. Clift, Germany.) May 3ist. (Complete.) be eee 

12,876. ‘‘ Improvements in electric fire alarms and thermo-indicators.”” A. H. 
MoNer and Tse Pearson Fire Atanm, Lrp. May 8lst. 

. 12,879. “Improved adjustable support for electric light fittings.” J. G. 
Irvine. June ist. (Complete.) 
12,388 “Improvements in electric insulators.” H. J. Travtmarn. ‘June Ist* 

12,488. ‘‘ Improved p forthe production of insulating materials.” THE 
British TxHomson-Houston Co., (Allgemeine Elektricitats-G Ischait, 
Germany.) June Ist. - 

12,484. ‘‘ Improvements in and relating to electric meters.” THe British 
Co., Lirp, (Allgemeine Elektricitats-Geselischaft, Germany.) 

une Ist, = 

19,435. Improvements in circuit bre«kers.” J, R. June Ist. 

12,439. _‘* Improvements in electric fire alarm and the like signalling appa- 
ratus.”’ Hurser and W.G. Hices. June lst. (Complete.) 

12,449. improved small motor for alternating current.” F. Reiss and 
R. Kiem. June ist. (Complete.) 

12,455. ‘‘ Improvements relating to electric motcr starting switches.”’ F.C, 
Newron. June Ist. 

12,467. “Improvements relating to electrically driven fans and the like.” 
Veritys, Ltp., and C. B. WaLKER. June 2nd. 

12,487. ‘* Loose electrical weight plug.”” H. C. P."Jean and H. Person, 
June 2nd. 

12,517. ‘Improvements in induction coils.” V.W. Datves-BrovcnTon ard 
J.A.Cotr. June 2nd. 3 
' 12.518. “An improved material and composition to be used for damp-courses 
in building, for covering roofs, the surfaces of bridges, vieducts, arches, sewers, 
and the like, for preventing the access of dsmp to iron gis ders a1.d the like, for 
the insulation of electrical conductors, ard fur other , urpores of like kind.” 
W.L. Wartsun. June2nd. (Complete.) 

12,541. “The employment. of X-rays and cathode rays in chemical reactions 
produced by electric discharges.”” Count A. p—E MoxtiavR, June 2nd. (Date 

_ applied for under Patents Act, 1901, June 8rd, 1908, being date ot application in 
nce.) (Complete.) 

12,548. ‘* Sepeenes in and relatirg to trolleys for electrically driven 
vehicles.” June 2nd. 

12,545. “ Improvementsin and relating to alternating current electric meters,” 
ALLGEMEINE ELEcTRicrraTs-GEsELLSCHAFT. June 2nd. (Date applied for 
under Patents Act, 1901, June 2nd, 1908, being date of application in Germany.) 
(Complete.) 

12,568, ‘‘ An improved electric meter.’’ J.D. F. Anprews, June 8rd. 

12,5938. ‘* An improved self-locking joint for connecting canes or rods together 
in sections, as used in clearing drains, sweeping chimney flues, passing telephone 
the like through conduits.” A. E. Hupert and W. Epwarps, 

une 8rd. 

12,607, combined electric lemp-holder and candle nozzle.”’ “E.C. H. 

- Tirrin, June 8rd. 

12,628. ‘Improvements in and relating to electric controllers.” BritisH 
Txomson-Hovuston Co., Ltp. (General Electric Co., United States.) June 8rd. 

12,688, ‘Improvements in separating zinc by electrolysis.” W.L. Sr. J. 
Atton and W. Ramsay, June 8rd. 

12,644. ‘Improvements in or relating to electrical troughs, conduits or the 
like.” J.J. Bare. June 8rd. 

12,679. ‘Improvements in trolley heads for electric tramcars.” H, James 
and A. Wesr. June 4th. 

12,691. “Improvements in apparatus for the simultaneous tranemiesion of 
telephonic and telegraphic currents overthesameline.” C.Turcni. June 4th. 
(Complete.) 

12,707. “Process for the production of electrical resistance bodies from 
amorphous or crystalline carbide of silicon, or boron, or of silicon, or other like 
suitable materials.” W. P. THompson. (Chemisch Elektrische Fabrik ‘ Pro- 
methus,” G,m.b.H., Germany.) June 4th. 


FUBLISHED SFECIFICATIONS. 


Copies of any of there Specifications may be obtained of Mesers. W. P. 
Thompson & Co., 822, High Holborn, W.C., and at Liverpool, price, post 
free, 9d. (in stamps), : 


1903. 


. APPARATUS FoR AUTOMATICALLY OPERATING THE TRACK AND ConpDuUcTOoR SwitcH 
Points of ELgctric ‘TRaMway Systems. J. Hartley and J. Greenwood. 
7,910, April 6th. 

Eectric Pumps. G. B. Ellis. 
States.) 17,960. April 6th. : 

Appapatus. A. Graham, 7,966. April 6th. 

Swan Exectric Lamp Firrinc TRANSVERSELY ARRANGED PivuG SLEEVES 
FoR CONNECTION WITH THE SPRING JERMINALS. F. Schréder. %,026, 
April 7th. ee 

Tue ARRANGEMENT AND CONSTRUCTION oF Exxcrric Arc Lamps. C. Oliver. 
8,078. April 7th. 

TyrEWRITING TELEGRAPH ReEcEIviNG InstRUMENTS. W. 8. Steljes and The 
Typewriting Telegraph Corporaticn, Ind. 8,292. Ayril 9th. : 

Exxecrric Lamps ror Usk 1n CONNECTION. WITH BskERS’ OVENS AND THE 
N. A. Mingay. 8,468. April 

Contacts ror TeLernones. W. A. Hjorth. 8,491. April 14th. 

System oF Erecrric Licht WIRING AND CasiING FOR INTERNAL Work. H, J. 
Read. 8,555. April 15th. = 

on ELEcTRoDES FOR ELEctRricaL ACCUMULATORS. 8,676. 
April 16th. 

ELECTRICALLY-DRIVEN MAcHixEsS For Sawixe Docs and THE Take, K. Koh- 
mann. 8,605. April 15th. ae” 

*.Exectric Castes, B..A.Claremont and C. J. Beaver. 8,810. April 18th. 

CompounpIne oF FOR SINGLE AND PoLYPHAsE 
Execrric Currents. A. Heyland. 8,831. April 18th x ; 


(The Autcmatic Electric Pump Co. United 


A. Canee. 
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